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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 

Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.

1
 This Checklist 

is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 

• Project Address 

• Name of Firm and Registered Professional Engineer that prepared the Report 

• Long-Term Pollution Prevention Plan required by Standards 4-6 

• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 
by Standard 8

2
 

• Operation and Maintenance Plan required by Standard 9 
 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1
 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 

the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2
 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 

the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 B. Stormwater Checklist and Certification 

 The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.   
 
Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination. 
 
A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report. 

 

 

 

 

 

 Registered Professional Engineer’s Certification 

 I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.   

 

 

 

 
Registered Professional Engineer Block and Signature 

    

   

   

   

   

   
Signature and Date 

 
  

 Checklist 

 
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment?  

  New development 

  Redevelopment 

  Mix of New Development and Redevelopment 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 
environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

 Subsurface infiltration systems 
 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge   

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field

1
 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1
 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality  

 
The Long-Term Pollution Prevention Plan typically includes the following: 

• Good housekeeping practices;  

• Provisions for storing materials and waste products inside or under cover; 

• Vehicle washing controls; 

• Requirements for routine inspections and maintenance of stormwater BMPs;  

• Spill prevention and response plans;  

• Provisions for maintenance of lawns, gardens, and other landscaped areas;  

• Requirements for storage and use of fertilizers, herbicides, and pesticides; 

• Pet waste management provisions;  

• Provisions for operation and management of septic systems;  

• Provisions for solid waste management; 

• Snow disposal and plowing plans relative to Wetland Resource Areas; 

• Winter Road Salt and/or Sand Use and Storage restrictions; 

• Street sweeping schedules; 

• Provisions for prevention of illicit discharges to the stormwater management system; 

• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 
event of a spill or discharges to or near critical areas or from LUHPPL; 

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)   

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas  

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable   

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

 
 The project involves redevelopment and a description of all measures that have been taken to 

improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 

• Construction Period Operation and Maintenance Plan; 

• Names of Persons or Entity Responsible for Plan Compliance; 

• Construction Period Pollution Prevention Measures; 

• Erosion and Sedimentation Control Plan Drawings; 

• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 

• Vegetation Planning; 

• Site Development Plan; 

• Construction Sequencing Plan; 

• Sequencing of Erosion and Sedimentation Controls; 

• Operation and Maintenance of Erosion and Sedimentation Controls; 

• Inspection Schedule; 

• Maintenance Schedule; 

• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan (O&M Plan to be submitted prior to construction) 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
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Section 1 

 
 Hydrologic Overview 



 

 
1.0  INTRODUCTION 
 
1.1 Report Description 
 

This report presents the results of a preliminary hydrologic analysis for the Mashpee Wampanoag 
Tribe Fee to Trust Acquisition Draft Environmental Impact Study of the proposed casino 
development under existing and proposed conditions. This report also includes a description of 
measures to be implemented to mitigate potential stormwater impacts including the 
implementation of various Low Impact Development (LID) measures, as well as a description of 
the stormwater permitting requirements for the Project. 

 
The site will be constructed in a manner that respects existing drainage patterns and maintains 
stormwater flow toward wetland areas, while maintaining the quality of runoff to groundwater, 
wetlands, and associated water bodies. The site is designed to make use of existing stormwater 
Best Management Practices (BMP’s) to the maximum extent practicable while implementing 
various new LID measures to comply with updated Stormwater Management Regulations.  An 
emphasis on flood control particularly at the wetlands associated with the Cotley River and the 
upper Barstow Pond area was a primary consideration of the analysis. 
 
The basic approach to the stormwater management plan is to balance the needs of the project 
while preserving the integrity of the adjacent wetland ecosystem and the groundwater aquifer.  
The primary target areas for treatment are the stormwater discharges towards the receiving 
wetland resource areas. 

 
1.2 Design Criteria 

 
Stormwater discharges from this project have been designed to comply with the applicable 
standards of the Massachusetts Stormwater Management Policy (MASMP). In critical areas 
beyond the 100-foot wetland buffer zone, the applicable standards of the MASMP will be 
complied with to the maximum extent practicable. Consistency with the ten (10) Standards of the 
MASMP criteria is further demonstrated in the Section 1.13 of this report. 
 
A hydrologic analysis for the pre and post developed conditions for the project site has been 
prepared and is submitted in the following sections of this Conceptual Stormwater Management 
Plan.  The primary goal of this analysis is to evaluate and mitigate the potential impacts of the 
proposed development to the adjacent properties and on-site wetland resource areas. The post-
development hydrologic analysis that is presented in this Plan takes into account the most 
intensive of the three development alternatives.  Summary tables of the proposed impervious 
areas, required water quality volumes and required recharge volumes are also presented for each 
of the three development alternatives. 
 
On the south side of the railroad tracks, particular consideration has been given to stormwater 
quantity and quality at the bordering vegetated wetland system associated with the Cotley River 
located south of the existing O’Connell Way.  In addition, consideration has also been given to 
two (2) particular culvert or stream crossings under O’Connell Way.  These three (3) locations 
have been considered the analysis points for this analysis for Phase I.  The pre-developed 
condition consists of extensive previously developed and permitted areas of the project that 
currently contribute runoff to the subject analysis points.  The existing O’Connell Way roadway 
system was permitted and constructed by the Taunton Development Corporation in 2007.  These 
areas are further described in the following sections of this report. 
 



 

On the north side of the railroad tracks, particular consideration has been given to stormwater 
quantity and quality at the bordering vegetated wetland systems associated with Barstow Pond as 
well as at the boundary of an existing isolated wetland with vernal characteristics on the project 
site.  This portion of the project site is currently undeveloped with existing wooded and field 
areas. 
 
An additional separate hydrologic analysis has also been prepared for the remote surface parking 
area on the previous Lot 13.  This area is detached from the North and South portions of the 
overall project and has been analyzed separately.  Particular consideration has been given to the 
stormwater quantity and quality at the bordering vegetated wetland system in the vicinity of Lot 
13. 
 
The analysis of the present condition and the proposed condition hydrology includes a calculated 
estimation of the runoff volume and peak storm flow rates from the site for each individual 
drainage area.  The HydroCAD hydrologic program, developed by Applied Microcomputer 
Systems, was utilized in the preparation of the stormwater runoff models.  The HydroCAD 
software is based upon the Soil Conservation Service, “Technical Release 20 – Urban Hydrology 
for Small Watersheds” and is a generally accepted industry standard methodology. 
 
An analysis was performed for the 2, 10 and 100-year frequency rainfall events.  These events 
were based on a 24-hour duration storm with a SCS Type III storm distribution curve.  Time of 
Concentration (Tc) values and runoff curve numbers (CN) were developed for each of the 
calculated existing drainage areas based upon prevalent topographic patterns, ground cover 
conditions, and SCS Hydrologic Soil Group classifications.  To be conservative, minimum Tc 
values were used for the proposed drainage areas. The primary goal of this analysis is to 
determine the water quality and quantity impacts of the proposed development in comparison to 
the present conditions of the site. The 2-, 10-, and 100-year storm events have been evaluated to 
confirm that there will be no negative impacts to the receiving wetlands and surrounding areas as 
a result of the development of the project. 
 
The hydrologic study area in the existing condition of the LIT Site-South Parcel project area 
consists of eighteen (18) watershed areas with four distinct analysis points.  The hydrologic study 
area in the existing condition of the LIT Site-North Parcel project area consists of two (2) 
watershed areas with two (2) distinct analysis points.  The hydrologic study area in the existing 
condition of “Lot 13” consists of two (2) watershed areas with one (1) distinct analysis point. 
 
The Bristol County Soil Conservation Service (SCS) mapping for this area indicates a number of 
different soil types ranging from Merrimac fine sandy loam to Birdsall silt loam (in the wetland 
areas). The predominant soil classifications are as follows: 

 

• Merrimac fine sandy loam (MeB), 3 to 8 percent slopes  –  Hydrologic Soil Group A 

• Woodbridge stony fine sandy loam (WtB), 0 to 3 percent slopes – Hydrologic Soil Group 

C. 

• Ridgebury stony fine sandy loam (ReA), 0 to 3 percent slopes – Hydrologic Soil Group C. 

• Unadilla very fine sandy loam (UnA), 0 to 3 percent slopes – Hydrologic Soil Group B. 

• Ninigret fine sandy loam, 0 to 3 percent slopes – Hydrologic Soil Group B 

• Raynham silt loam (Ra), 0 to 3 percent soils – Hydrologic Soil Group C. 

• Birdsall silt loam (Bd), 0 to 3 percent slopes – Hydrologic Soil Group D. 



 

 
A number of test pits have been performed throughout the South Parcel and Lot 13 portion of the 
project site and these test pits were consistent with the soil mapping. 

 
1.3 Existing Conditions Hydrologic Summary-LIT Site-South Parcel 
 

In the present condition, the subject parcel on the south side of the railroad tracks is comprised of 
eighteen (18) watershed areas as shown on the attached Pre Development Watershed Plans.  
This area consists of previously permitted and constructed developments located at 61 Stevens 
Street (B&D Construction), 71 Stevens Street, 73 Stevens Street, 50 O’Connell Way (known as 
the Maggiore 1 building), 60 O’Connell Way (known as the Maggiore 2 building) and the 
O’Connell Way roadway corridor.  These developments were all designed, permitted, and 
constructed in compliance with the State Wetland Regulations in place at the time of development 
and all of these developments complied with the Massachusetts Stormwater Management Policy.  
This area also consists of the currently undeveloped “DaRosa” lot which is adjacent to 71 
Stevens Street and fronts on O’Connell Way.  This area was designed and approved to support 
an approximate 21,000 square foot commercial building with parking and loading, however, the 
building was not constructed.  The subject parcel also consists of various unattenuated areas and 
single family residences along Stevens Street that would also contribute flow to the subject 
analysis points. Finally, the South Parcel of the project also includes remote areas being 
considered for surface parking lots that don’t flow directly into the currently developed portions of 
the project area.  These areas are designated as the Lot 9 and Lot 13 surface parking lots in the 
analysis.   
 
 A specific description of each watershed area and the corresponding stormwater management 
system and subject analysis points is as follows: 
 
Subcatchment PRE-1 is a 0.67-acre area consisting of the front portion of the 73 Stevens Street 
development which was permitted and constructed in 2008 by Jamins, LLC.  This area consists of 
a portion of the existing office building and front parking area which drains to an existing recharge 
system, modeled as POND-1 in the Pre Development hydrologic analysis.  POND-1 provides a 
recharge component for the impervious surfaces associated with the 73 Stevens Street 
development prior to overtopping and discharging to a grassed swale (Reach 1R).  The grassed 
swale discharges to the wetland system south of O’Connell Way associated with the Cotley River.  
This wetland system in its entirety is taken as Analysis Point 1 in the Hydrologic Analysis. 
 
Subcatchment PRE-2 is a 0.44-acre area consisting of the rear portion of the 73 Stevens Street 
development.  This area consists of a portion of the existing office building and rear driveway 
area drains to an existing recharge system, modeled as POND-2 in the Pre Development 
hydrologic analysis.  POND-2 also provides a recharge component for the impervious surfaces 
associated with the 73 Stevens Street development prior to overtopping and discharging to the 
grassed swale (Reach 1R) prior to discharging to Analysis Point 1.   
 
Subcatchment PRE-3 is a 10.80-acre area consisting of undeveloped areas to the south of the 
proposed development that currently flow unattenuated to the wetland system south of O’Connell 
Way, associated with the Cotley River (Analysis Point 1). 
 
Subcatchment PRE-4 is a 11.44-acre area consisting of the roof of the existing Maggiore 2 
Building, the common driveway between Maggiore 1 and Maggiore 2 and the parking areas 
associated with Maggiore 1 and Maggiore 2.  This area was designed, permitted, and constructed 
in 2008 through 2011 by Stevens One and Stevens Two LLC.  Subcatchment PRE-4 flows via a 
closed conduit drainage piping system to an existing large extended detention basin and 



 

sediment forebay (POND-3) prior to discharging at a controlled rate to the wetlands being taken 
as Analysis Point 1. 
 
Subcatchment PRE-5 is a 1.22-acre area consisting of a portion of the roof of the existing 
Maggiore 1 Building.  Subcatchment PRE-5 flows via a closed conduit drainage piping system to 
an existing underground roof drain recharge system consisting of large plastic chambers sitting 
on a bed of stone (POND-4).  POND-4 discharges at a controlled rate to the existing extended 
detention basin on the Maggiore 1 property (POND-5). 
 
Subcatchment PRE-6 is a 2.21-acre area consisting primarily of the loading areas for the 
Maggiore 1 Building.  Subcatchment PRE-6 flows via a closed conduit drainage piping system to 
an existing extended detention basin and sediment forebay (POND-5) prior to discharging at a 
controlled rate to the wetlands being taken as Analysis Point 1. 
 
Subcatchment PRE-7 is a 1.20-acre area consisting of additional undeveloped areas to the south 
of the existing O’Connell Way that currently flow unattenuated to the wetland system south of 
O’Connell Way, associated with the Cotley River (Analysis Point 1). 
 
Subcatchment PRE-8 is a 4.94-acre area consisting of the existing O’Connell Way roadway and 
shoulder areas which was designed, permitted, and constructed in 2007 by the Taunton 
Development Corporation.  O’Connell Way was the subject of a local Conservation Commission 
Notice of Intent, a MADEP 401 Water Quality Certification, and a US Army Corps of Engineering 
Section 404 Permit.  Subcatchment PRE-8 flows via a closed conduit drainage piping system to 
an existing large extended detention basin and sediment forebay (POND-6), prior to discharging 
at a controlled rate to the wetlands being taken as Analysis Point 1. 
 
Subcatchment PRE-9 is a 1.98-acre area consisting of the front parking areas of 71 Stevens 
Street, half of the roof runoff from 71 Stevens Street, and ancillary landscaping areas along the 
Stevens Street and O’Connell Way sides of the existing building.  The current configuration and 
layout of 71 Stevens Street was designed, permitted, and constructed by 71 Stevens Street LLC 
in 2008.  Subcatchment PRE-9 currently flows unattenuated via a closed conduit drainage piping 
system to an existing grassed swale which discharges to an existing cross-culvert underneath 
O’Connell Way (POND-9).   
 
Subcatchment PRE-10 is a 2.89-acre area consisting of the rear parking/loading areas of 71 
Stevens Street, half of the roof runoff from the 71 Stevens Street building, and a large portion of 
the gravel area behind 71 Stevens Street, including the fenced storage area.  PRE-10 flows to an 
existing extended detention wetland and sediment forebay system (POND-7) prior to discharging 
a controlled rate to the grassed swale (POND-9). POND-9 discharges to the wetland system 
associated with the Cotley River (Analysis Point 1). 
 
Subcatchment PRE-11 is a 0.96-acre area consisting of additional undeveloped gravel areas 
associated with the 71 Stevens Street parcel. PRE-11 flows unattenuated to the existing cross-
culvert underneath O’Connell Way (POND-9). 
 
Subcatchment PRE-12 is a 1.84-acre area consisting of additional undeveloped gravel and 
grassed areas associated with the 71 Stevens Street parcel.  This portion of the parcel flows 
unattenuated to an existing drainage ditch on the adjacent parcel (DaRosa Parcel).  This ditch 
eventually discharges to an existing stream which crosses O’Connell Way.  The portion of this 
stream to the north of O’Connell Way is taken as Analysis Point 2 in the Pre Development 
Hydrologic Analysis. 
 
 



 

 
Subcatchment PRE-13 is a 2.72-acre area consisting of the previously developed 61 Stevens 
Street parcel.  This parcel consists of parking and loading areas and a commercial building.  
Subcatchment PRE-13 flows via a closed conduit drainage piping system to an existing flared-
end which discharges flow unattenuated to the wetlands associated with the stream to the north 
of O’Connell Way (Analysis Point 2). 
 
Subcatchment PRE-14 is a 1.31-acre area consisting of a portion of the currently undeveloped 
“DaRosa Lot” which flows unattenuated to the existing stream north of O’Connell Way (Analysis 
Point 2).   
 
Subcatchment PRE-15 is a 0.45-acre area consisting of a gravel portion of the currently 
undeveloped “DaRosa Lot” which flows to a constructed depression (POND-8) prior to 
overtopping towards the existing stream north of O’Connell Way (Analysis Point 2).  The 
constructed depression was built in 2008 as part of the contemplated development of the 
“DaRosa Lot.” 
 
Subcatchment PRE-16 is a 0.48-acre area consisting of a portion of the undeveloped area north 
of O’Connell Way known as “Lot 11.”  This area flows unattenuated to the existing stream north of 
O’Connell Way (Analysis Point 2).  “Lot 11” had been previously designed and permitted to 
support a 33,000 square foot warehouse building, however, this contemplated development has 
not been constructed at the time of this report.  Wetlands fill and mitigation associated with the 
construction of “Lot 11” was included in the MADEP 401 Water Quality Certification and USACOE 
Section 404 Permit. 
 
Subcatchment PRE-17 is a 1.35-acre area consisting of a large portion of “Lot 11” which flows 
unattenuated to an existing swale and cross culvert underneath O’Connell Way to the existing 
extended detention basin servicing the O’Connell Way roadway layout (POND-6). 
 
Subcatchment PRE-18 is a 2.45-acre area consisting of a large portion of “Lot 11” which flows 
unattenuated to an existing cross culvert at the entrance driveway to the Crossroads Commerce 
Center located at the end of O’Connell Way.  This entrance driveway was constructed as part of 
the O’Connell Way subdivision and the wetland alteration associated with this entrance driveway 
was permitted during the O’Connell Way subdivision permitting.  This cross culvert is taken as 
Analysis Point 3 in the Pre Development Hydrologic Analysis. 
 
Subcatchment PRE-19 is a 4.22-acre area consisting of the upland areas of “Lot 9” which will be 
developed into a surface parking lot in the Post developed condition.  PRE-19 flows unattenuated 
to the wetlands associated with the Cotley River, south of the existing O’Connell Way roadway.  A 
driveway with a wetland crossing to access this lot off of O’Connell Way was provided and 
approved under the USACOE permitting for the O’Connell Way subdivision, however, this 
driveway and associated wetland crossing have not yet been constructed. 
 
It should be noted that the runoff associated with Analysis Points 2 and 3 eventually flows to the 
wetland system associated with the Cotley River, which is being taken as Analysis Point 1 in the 
Hydrologic Model.  We have segregated these areas in the Pre-Development Analysis and 
subsequently the Post-Development Analysis to ensure that the proposed development will have 
no adverse impact on the existing cross-culvert due to an increase in the rates or volumes of 
runoff to these locations.  It is assumed that a reduction in the rate and volume of runoff to these 
cross culverts will have no adverse impact in these locations. 
 
A summary of the pre development hydrologic conditions for the 2, 10, and 100-year storm 
events is submitted in the table below. 



 

 

 

 

   Table 1.3 Pre Development Hydrologic Summary-LIT Site-South 
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1.4 Existing Conditions Hydrologic Summary-Lot 13 

In the present condition, the “Lot 13” portion of the proposed development is comprised of two (2) 
watershed areas as shown on the attached Pre Development Watershed Plans.  This area is 
entirely vacant and consists of fields and wooded areas.    Access to “Lot 13” requires a the 
construction of an upgraded stream crossing which has been previously approved under the 
USACOE Permit for the construction of the O’Connell Way subdivision.   
 
 A specific description of each watershed area and the corresponding stormwater management 
system and subject analysis points is as follows: 
 
Subcatchment 13Es is a 3.24-acre area consisting of the South section of the Lot 13 project site 
area.  Subcatchment 13Es flows unattenuated towards the existing bordering vegetated wetland 
system in this area associated with the Cotley River, south of the existing railroad tracks. This 
portion of the wetland system has been taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13En is a 5.66-acre area consisting of the North section of the Lot 13 project site 
area.  Subcatchment 13En flows unattenuated towards the existing bordering vegetated wetland 
system in this area associated with the Cotley River, south of the existing railroad tracks. This 
portion of the wetland system has been taken as Analysis Point 4 in the hydrologic model. 
 

 
Table 1.4  Pre Developments Hydrologic Summary-Lot 13 

 

 

 

 

 

 

Storm Event Analysis 
Point 1 

Rate of Flow 
(c.f.s.) 

Analysis 
Point 2 

Rate of Flow 
(c.f.s.) 

Analysis 
Point 3 

Rate of Flow 
(c.f.s.) 

2-year storm 26.80 10.17 1.14 

10-year storm 55.11 17.60 2.97 

100-year storm 121.63 31.01 6.85 

Storm Event Analysis 
Point 4 

Rate of Flow 
(c.f.s.) 

2-year storm 3.23 

10-year storm 8.98 

100-year storm 21.37 



 

 

1.5 Existing Conditions Hydrologic Summary-LIT Site-North Parcel 

In the present condition, the subject parcel on the north side of the railroad tracks is comprised of 
two major watershed areas.  This area is mainly vacant and consists of fields and wooded areas.   
 
 A specific description of each watershed area and the corresponding stormwater management 
system and subject analysis points is as follows: 
 
Subcatchment PRE-20 is a 28.3-acre area consisting of the majority of the Phase II portion of the 
project site.  Subcatchment PRE-19 flows overland unattenuated to the wetland system 
associated with the Barstow Pond impoundment, located to the west of the project area, taken as 
Analysis Point 5 in the hydrologic model. 
 
Subcatchment PRE-21 is a 1.43-acre area consisting of a portion of the Phase II area which flows 
overland unattenuated to an existing isolated wetland located on the parcel.  This isolated 
wetland system is taken as Analysis Point 6 in the hydrologic model. 
 
A summary of the pre development hydrologic conditions for the 2, 10, and 100-year storm 
events is submitted in the table below. 
 

Table 1.5 Pre Development Hydrologic Summary-LIT Site-North Parcel 
 

 

 

 

 

 

 
1.6 Proposed Conditions Hydrologic Summary-LIT Site-South Parcel 
 

In the proposed condition, the subject parcel on the south side of the railroad tracks is comprised 
of fourteen (14) watershed areas as shown on the attached Post Development Watershed Plans.  
As previously mentioned, this hydrologic analysis has been performed on the most intensive of 
the three development alternatives being considered in the EIS.  It is assumed that if either of the 
two “Reduced Intensity” alternatives is chosen, the impacts related to the hydrologic model will 
also be reduced due to a reduction in the proposed impervious surfaces for the project.  The 
South Parcel portion of the project consists of the proposed development along the existing 
O’Connell Way including the Casino (Phase I-A), 2 hotels (Phase I-B and I-C), the 5 story parking 
garage with associated service entry and the two surface parking lots located on “Lot 11” and “Lot 
9”.  The surface parking lot located on “Lot 13” has been analyzed separately in this report and is 
included in the following section. 
  
 A specific description of each watershed area and the corresponding stormwater management 
system and subject analysis points is as follows: 
 
Subcatchment POST-1 is a 8.97-acre area consisting of undeveloped areas to the south of the 
proposed development that currently flow unattenuated to the wetland system south of O’Connell 
Way, associated with the Cotley River (Analysis Point 1). 
 

Storm Event Analysis 
Point 5 

Rate of Flow 
(c.f.s.) 

Analysis 
Point 6 

Rate of Flow 
(c.f.s.) 

2-year storm 20.59 1.74 

10-year storm 41.05 3.21 

100-year storm 80.63 5.93 



 

 
Subcatchment POST-2A is a 4.58-acre area consisting of the southern portion of the roof areas 
of the proposed casino development.  POST-2A will flow via a closed conduit roof drain piping 
system to a modified existing subsurface roof drain recharge system (POND-4) currently 
servicing the Maggiore 1 building.  This recharge system will be equipped with an overflow device 
to direct flows in the larger storms directly to the wetlands system south of the project (Analysis 
Point 1). 
 
Subcatchment POST-2B is a 2.87-acre area of the development consisting of the proposed 
driveway and loading areas to the south of the proposed buildings.  POST-2B will flow via a 
closed conduit piping system to the existing large detention basin that will be modified to function 
as an extended detention wetland system (POND-3).  The outlet structures of the extended 
detention wetland system will also be modified to discharge runoff at a controlled rate to the 
wetlands associated with the Cotley River south of the project (Analysis Point 1). 
 
Subcatchment POST-3A is a 8.30-acre area consisting of the northern portion of the roof areas of 
the proposed casino development in Phase I.  POST-3A also includes access driveways and the 
extended detention wetland system area.  POST-3A will flow via a closed conduit piping system 
to the extended detention wetland system (POND-3) prior to discharging at a controlled rate to 
Analysis Point 1. 
 
Subcatchment POST-3B is a 3.69-acre area consisting of a portion of the O’Connell Way 
roadway that will be widened as well as the remaining paved entrance ways and driveway areas 
to the south of the proposed parking garage.  The runoff from POST-3B will be collected in a 
closed conduit piping system (as it is in existing conditions) and discharged to the extended 
detention wetland system area signified as the Combined Maggiore Basin or POND-3 in the 
Hydrologic Model.   
 
Subcatchment POST-4 is a 0.37-acre area south of the existing O’Connell Way which will 
continue to flow unattenuated to the wetland system (Analysis Point 1).  Also included in this area 
are two small proposed depressions that will help to attenuate the flows coming from the 
proposed parking garage.  These depressions will function as bioretention areas.  
 
Subcatchment POST-5 is a 1.20-acre area consisting of undeveloped areas to the south of the 
existing O’Connell Way Roadway and to the west of the existing stream crossing beneath 
O’Connell Way.  POST-5 runoff will continue to flow unattenuated to the wetland system 
(Analysis Point 1).  Also included in POST-5 are the downhill slopes of the existing O’Connell 
Way detention basin which contribute flow to the Analysis Point. 
 
Subcatchment POST-6 is a 6.30-acre area consisting of the remaining portion of the existing 
O’Connell Way roadway system that currently flows to the existing large extended detention basin 
located at the end of the road.  POST-6 also includes the proposed surface parking lot on “Lot 11” 
which will flow through an expanded water quality swale prior to discharging to the O’Connell 
Way basin (POND-6).  Runoff will discharge from POND-6 via two existing flow control structures 
that release water at a controlled rate to the wetland system (Analysis Point 1). 
 
Subcatchment POST-7A is a 2.60-acre area consisting of the southern portion of the roof of the 
proposed parking garage located  on the north side of O’Connell Way.  The runoff from this 
portion of the parking garage will flow through a series of subsurface recharge systems which will 
make use of an area of A-type soils, which are suitable for infiltration.  The subsurface recharge 
systems will overtop in the larger storms through a series of surface bioretention areas prior to 
discharging to existing ditch adjacent to “Lot 11” (Analysis Point 3).  The surface bioretention 



 

areas will also be equipped with an overflow to the roadway drainage system which ultimately 
discharges to the O’Connell Way extended Detention Basin (POND-6). 
 
Subcatchment POST-7B is a 2.91-acre area consisting of the northern portion of the roof of the 
proposed parking garage located  on the north side of O’Connell Way.  The runoff from this 
portion of the parking garage will flow through a series of subsurface recharge systems which will 
make use of an area of A-type soils, which are suitable for infiltration.  The subsurface recharge 
systems will overtop in the larger storms through a series of surface bioretention areas (POND 7 
& 8) prior to discharging to existing ditch adjacent to “Lot 11” (Analysis Point 2).  The surface 
bioretention areas will also be equipped with an overflow to the roadway drainage system which 
ultimately discharges to the O’Connell Way extended Detention Basin (POND-6). 
 
Subcatchment POST-7C is a 1.07-acre area consisting of the southern portion of the roof of the 
proposed parking garage located on the north side of O’Connell Way.  The runoff from this 
portion of the parking garage will flow through a series of subsurface recharge systems which will 
make use of an area of A-type soils, which are suitable for infiltration.  The subsurface recharge 
systems will overtop in the larger storms through a series of surface bioretention areas (POND-7 
& 8) prior to discharging to existing ditch adjacent to “Lot 11” (Analysis Point 2).  The surface 
bioretention areas will also be equipped with an overflow to the roadway drainage system which 
ultimately discharges to the O’Connell Way extended detention basin (POND-6). 
 
Subcatchment POST-7D is a 4.14-acre subcatchment consisting of the areas surrounding the 
proposed parking garage including the new access roadway from Stevens Street.   The paved 
portions of POST-7D will be collected in a closed conduit drainage system that will discharge to 
the proposed surface bioretention areas (POND-7&8) located on either side of the proposed 
access roadway.  The overflows from the surface bioretention areas will discharge either to the 
existing ditch adjacent to “Lot 11” (Analysis Point 3) or the roadway drainage system which 
ultimately discharges to the O’Connell Way extended detention basin. 
 
Subcatchment POST-8 is a small 0.21-acre area on “Lot 11” consisting of a portion of 
undeveloped area to the north of O’Connell Way which will flow unattenuated towards the existing 
ditch adjacent to “Lot 11” (Analysis Point 2). 
 
Subcatchment POST-9A is a 1.29-acre area located on “Lot 9” consisting of the undeveloped 
areas surrounding the proposed parking area which will flow unattenuated to the wetlands 
surrounding the lot (Analysis Point 1) 
 
Subcatchment POST-9B is a 1.52-acre area located on “Lot 9” consisting of the northerly 
subcatchment of the paved parking lot.  Runoff from POST-9B will flow overland to a bioretention 
swale located in a landscaped island.  This swale will provide treatment and some attenuation 
prior to overtopping to a drainage structure connected to a subsurface storage facility.  This 
facility will also provide additional recharge and will be set a minimum of two feet above the 
seasonal high groundwater observed in the test pits.  The subsurface storage facility will be 
equipped with an overflow that will discharge to a series of above-ground depressions for 
additional attenuation prior to discharge to the existing wetland system (Analysis Point 1). 
 
Subcatchment POST-9C is a 1.52-acre area located on “Lot 9” consisting of the southerly 
subcatchment of the paved parking lot.  Runoff from POST-9C will flow overland to a bioretention 
swale located in a landscaped island.  This swale will provide treatment and some attenuation 
prior to overtopping to a drainage structure connected to a subsurface storage facility.  This 
facility will also provide additional recharge and will be set a minimum of two feet above the 
seasonal high groundwater.  The subsurface storage facility will be equipped with an overflow 



 

that will discharge to a series of above-ground depressions for additional attenuation prior to 
discharge to the existing wetland system (Analysis Point 1). 
 
Subcatchment POST-10 is a 1.34-acre subcatchment area consisting of undeveloped areas to 
the north of the proposed parking lot on “Lot 11” which will contribute flow to the existing wetland 
system associated with the cross culvert at the Crossroads Commerce Center driveway (Analysis 
Point 3). 

 
 

Table 1.6 Post Development Hydrologic Summary-LIT Site-South Parcel 

 

 

 

 

 

 

 

The hydrologic analysis indicates that the stormwater management system design for the site 
meets or reduces peak runoff rates for the 2, 10 and 100 year, 24 hour, Type III storm events 
from the pre developed levels at all analysis points. 

 

1.7 Proposed Conditions Hydrologic Summary-Lot 13 

In the proposed condition, the “Lot 13” portion of the proposed development will consist of paved 
parking surfaces that will be serviced by bioretention swale areas within landscaped islands.  
These areas will overtop to a substantial subsurface detention/infiltration system that will serve to 
limit the peak rates of runoff to the wetland system.  There are eleven (11) subcatchment areas in 
the Post Development model for the “Lot 13” Parking Area.  Access to this parking area will be via 
a paved access driveway through an existing access easement on the Crosswoods Commerce 
Center parcel adjacent to the project.  The paved access driveway will require the upgrade of an 
existing wetland stream crossing.  The upgrade to this existing wetland stream crossing was 
previously approved under the USACOE Permit issued for the O’Connell Way development.  This 
stream crossing will be designed to comply with the USACOE Stream Crossing Standards.   
 
 A specific description of each watershed area and the corresponding stormwater management 
system and subject analysis points is as follows: 
 
Subcatchment 13-Sa is a 0.62-acre area consisting of a portion of the southern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ua).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Sb is a 0.63-acre area consisting of a portion of the southern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ua).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
 Subcatchment 13-Sc is a 0.67-acre area consisting of a portion of the southern section of the 
“Lot 13” parking lot development which will flow to a proposed bioretention swale prior to 

Storm Event Analysis 
Point 1 

Rate of Flow 
(c.f.s.) 

Analysis 
Point 2 

Rate of Flow 
(c.f.s.) 

Analysis 
Point 3 

Rate of Flow 
(c.f.s.) 

2-year storm 24.20 0.39 0.90 

10-year storm 45.33 0.66 2.12 

100-year storm 96.56 12.13 4.64 



 

discharging to a subsurface detention/infiltration system (POND 13Uc).  This subsurface system 
will overtop via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the 
hydrologic model. 
 
Subcatchment 13-Sd is a 0.64-acre area consisting of a portion of the southern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Uc).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Se is a 0.42-acre area consisting of a portion of the northern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ue).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Sf is a 1.38-acre area consisting of a portion of the northern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ue).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Sg is a 1.23-acre area consisting of a portion of the northern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ug).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Sh is a 0.25-acre area consisting of a portion of the northern section of the “Lot 
13” parking lot development which will flow to a proposed bioretention swale prior to discharging 
to a subsurface detention/infiltration system (POND 13Ug).  This subsurface system will overtop 
via a closed conduit pipe to the wetland system taken as Analysis Point 4 in the hydrologic model. 
 
Subcatchment 13-Si is a 1.25-acre area consisting of the access driveway and shoulders areas to 
the “Lot 13” parking lot.  These areas will flow unattenuated through a grassed strip along the 
shoulders to provide treatment prior to discharging overland to the wetland system taken as 
Analysis Point 4. 
 
Subcatchment 13-Ss is a 0.69-acre subcatchment consisting of the areas surrounding the 
southern portion of the “Lot 13” parking lot development which will flow unattenuated to the 
wetland system taken as Analysis Point 4. 
 
Subcatchment 13-Sn is a 1.11-acre subcatchment consisting of the areas surrounding the 
northern  portion of the “Lot 13” parking lot development will will flow unattenuated to the wetland 
system taken as Analysis Point 4. 

 

Table 1.7 Post Development Hydrologic Summary-Lot 13 

 

 

 

 

 

 

Storm Event Analysis 
Point 4 

Rate of Flow 
(c.f.s.) 

2-year storm 3.06 

10-year storm 8.00 

100-year storm 21.27 



 

 

 
The hydrologic analysis indicates that the stormwater management system design for the site 
meets or reduces peak runoff rates for the 2, 10 and 100 year, 24 hour, Type III storm events 
from the pre developed levels at Analysis Point 4. 

 

1.8 Proposed Conditions Hydrologic Summary-LIT Site-North Parcel 

In the proposed condition, the subject parcel on the north side of the railroad tracks will consist of 
a proposed water park and hotel with associated driveways and surface parking areas.  This area 
will be comprised of four (4) major watershed areas as shown on the attached Post Development 
Watershed Plans.  The conceptual design of the stormwater management facilities to service this 
phase of the project will mimic the new LID measures being considered in LIT Site-South Parcel, 
including bioretention swales for the proposed parking areas, extended detention wetlands for 
flow attenuation and additional treatment and subsurface recharge systems for the clean roof 
runoff from the proposed water park/hotel structure. 
 
Preliminary calculations of required water quality volumes and recharge volumes have been 
prepared for the potential buildout of Phase II of the project.  The water quality volume is based 
on 1” of runoff over the paved surfaces on the site. These calculations are provided in the table 
below.  The proposed stormwater management system will be designed to attenuate flows to the 
pre-development rates as presented in previous sections of this EIS. 
 

Table 1.8.1 Proposed Stormwater Requirements – LIT Site-North Parcel 

 
 

 

 

 

 

The following tables present a comparative analysis of the overall required (and provided) Water 
Quality and Recharge Volumes for each of the three development alternatives being considered 
in this analysis. 

 
Table 1.8.2 Stormwater Requirement Summary  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Water Quality 
Volume 

Required 
(acre-feet) 

Recharge 
Volume 

Required 
(acre-feet) 

Phase II 
Development 

0.749 0.301 

 Water Quality 
Volume 

Required 
(Based on 1” 

over the paved 
areas) 

(acre-feet) 

Water Quality 
Volume 
Provided 

(acre-feet) 

Recharge 
Volume 

Required 
(acre-feet) 

Recharge 
Volume 
Provided 

(acre-feet) 

Proposed 
Development 
(Alternative A) 

2.21 7.49 
 

1.18 2.08 

Reduced 
Intensity I 

(Alternative B) 

2.21 
 

 1.13  

Reduced 
Intensity II 

(Alternative C) 

1.46  0.88  



 

 
 
 
As the above table indicates the proposed stormwater management systems will provide more 
than adequate water quality and recharge volumes for the proposed development.  It would be 
anticipated that the buildout of the stormwater management system for the Reduced Intensity 
alternatives would closely resemble that of the Proposed Development, therefore requirements 
for water quality and recharge volumes would also be met under these reduced schemes. 

 

1.9 Stormwater Management System Summary 

The proposed stormwater management system incorporates a number of Best Management 
Practices (BMPs), as prescribed in the Massachusetts Department of Environmental Protection 
Stormwater Handbook.  These practices include structural and non-structural measures providing 
stormwater quantity and quality management.  These BMPs will function to minimize potential 
adverse water quality impacts to the surrounding wetland ecosystem. The BMPs will maintain or 
reduce peak stormwater discharge rates released off-site, ensuring no erosive conditions will be 
generated. The following sections describe the temporary and permanent stormwater BMPs 
proposed for the site development. 
 
The proposed stormwater management plan has been developed based on the projected site 
conditions and the present condition of the water resource areas that receive stormwater runoff 
from the site.  The proposed BMPs have been designed to comply with the Stormwater 
Management Policy Handbook.  A number of Low Impact Development (LID) measures have 
been incorporated into the stormwater management plan and these measures are also described 
below.  The proposed stormwater management plan for each of the proposed alternatives will 
also make use of existing stormwater management features currently serving the project site to 
the maximum extent practicable and these features will be supplemented by strategically placed 
LID measures for additional enhancement of the stormwater quality that eventually reaches the 
wetland system associated with the Cotley River. Schematic drawings of the site including the 
locations of the various stormwater BMP’s have been provided.  Typical detail drawings of the 
various stormwater BMP’s are also provided. 
 
The proposed paved and impervious areas of the development are the primary target area for 
water quantity and quality control measures for the project.  Runoff from the majority of the paved 
areas are first captured in a deep sump catch basin and then conveyed to the sediment forebay 
in the existing detention basins currently servicing the Maggiore 1 and 2 developments and the 
O’Connell Way corridor where natural screening and physical settling of pollutants will facilitate 
the removal of total suspended solids (TSS).  Riprap pads have been implemented downgradient 
of the detention basin outfall to minimize erosion and induce sheet flow conditions.  Runoff from 
the remote surface parking areas will be captured in surface “bioretention areas” for initial 
pollutant removal prior to discharge to either subsurface detention/retention areas or above 
ground extended detention wetland systems.  The predicted Total Suspended Solids (TSS) 
Removal and Water Quality calculations for the developed areas are submitted as an Appendix to 
this Report.  As the calculations show, the proposed stormwater management system provides 
adequate water quality volume and recharge volume to handle the impervious areas of the 
project site for the most intense of the three alternative development schemes.   

 

1.10 Stormwater Quality 

The proposed paved parking and loading areas are the primary target area for water quantity and 
quality control measures. Runoff from the parking and driveway areas is first captured in deep 
sump catch basins and then conveyed to a multi stage extended detention basin, where physical 



 

settling and pollutant burial facilitate the removal of total suspended solids (TSS).  Level 
spreaders lined with modified rock fill will be implemented down gradient of the detention basin 
outfalls to minimize erosion and induce sheet flow conditions. Site management practices include 
regular pavement sweeping, facility maintenance, and restrictions on the use of salt and other de-
icing agents to minimize the opportunity for pollutant transport through the runoff from the site. 

 

1.11 Select Structural Best Management Practices (BMPs) 

The following section presents a brief description of the select structural best management 
practices (BMPs) considered in the design of the stormwater management facilities for the 
proposed project. Each of the select BMPs will be designed in compliance with the minimum 
guidelines set forth in the MADEP Stormwater Management Policy Handbook. 

 

 Hooded Catch Basins with Deep Sumps 

Stormwater from the majority of the existing (and proposed) roadway will be collected in a closed 
conduit piping system fitted with 4-foot, deep-sump catch basins with hooded outlets. Catch basin 
sump systems are effective devices for removal of large matter and pollutants that adsorb to 
sediments and other particulates. Catch basins with sumps and hooded outlets are designed to 
trap sediment particles and floating contaminants (e.g., oil and greases), which are typically the 
most significant constituents of the urban runoff pollutant load. Regular maintenance and cleaning 
of catch basins is required to assure adequate performance of these structures. 

 

 Extended Detention Basin with Sediment Forebay 

Runoff from the roadway and parking areas, once routed through the initial pollutant attenuation 
stage of the collection system, will be conveyed to the existing extended detention basin located 
at the end of O’Connell Way. The existing extended detention basin has been designed with a 
sediment forebay and a multi-stage outlet control structure to extend the detention time of runoff 
within the basin and to enhance sediment deposition. Water quality treatment will be provided by 
capturing the required water quality volume (1.0 inch of runoff over the contributing paved area) 
within the sediment forebay, trapping particulates and allowing treated stormwater to slowly outlet 
through a stone filter berm to the detention stage of the basin. The detention stage of the basin 
will serve to attenuate flow rates and, through extended detention time, encourage infiltration of 
the treated stormwater.  

 

 Extended Detention Wetland System with Sediment Forebay  

For the areas currently flowing to the large combined Maggiore extended detention basin, runoff 
from a portion of the roadway, parking/loading areas and building, once routed through the initial 
pollutant attenuation stage of the collection system, will be conveyed to the existing sediment 
forebay.   The forebays will be designed to accept a minimum 0.10 inch per contributing acre of 
watershed area and is approximately 1.5 feet deep. The existing extended detention stage of the 
basin will be modified to function as an extended detention wetland with excavated areas and 
plantings to provide a constructed wetland stage of the facility.  Water quality treatment will be 
provided by capturing the required water quality volume (1.0 inch of runoff over the contributing 
paved area) within the sediment traps, trapping particulates and allowing treated stormwater to 
slowly outlet through a stone filter berm to the detention stage of the basin. The detention stage 
of the basin will serve to attenuate flow rates and, through extended detention time, provide for 
additional treatment and pollutant removal.  Additional pollutant removal will be made possible by 
biological treatment performed by the diverse variety of wetland plant being proposed within the 
constructed wetland stages of the extended detention/constructed wetland system.  Storage 
volume is provided in the extended detention wetland system above an outlet “low-flow” orifice to 



 

provide attenuation of the runoff for larger storm events.  This type of system is an acceptable 
form of LID that is currently being promoted by the MADEP in their Stormwater Management 
Handbook. 

 

 Level Spreader 

A level spreader sump will be provided down gradient of the of all stormwater management 
BMP’s to reduce the channeled flow velocities and induce non-erosive sheet flow conditions prior 
to discharge to the receiving wetland.  
 

 Subsurface Recharge Systems 

Where feasible, roof drainage from the proposed building structures will be serviced by individual 
subsurface recharge systems. In areas where unsuitable soils and/or groundwater conditions 
prohibit the proper placement of subsurface recharge systems, above ground retention storage 
will be provided. Systems intended to accept roof drainage will be connected directly to the roof 
leader systems and will consist of high density polyethylene leaching chambers in a trench 
configuration, encased in an envelope of washed stone. 

 

 Water Quality Swale 

A multi-cell water quality swale will be provided along the Lot 11 Surface Parking Lot to intercept 
a majority of the paved parking area runoff. The sub grade of the swale will be prepared with a 
native sand fill with a minimum infiltration rate of 0.05 feet per minute. The water quality swale will 
be partitioned with filter berm check dams to extend the stormwater detention time and promote 
infiltration through the sub grade prior to overtopping to the existing extended detention basin 
currently servicing O’Connell Way. 

 

 Bioretention Swales/Areas 

Stormwater from much of the paved remote surface parking areas will discharge directly to 
surface bioretention areas which are also effective devices for removal of large matter and 
pollutants that adsorb to sediments and other particulates.  The bioretention areas consists of 
depressed areas which allow pollutants to settle out prior to discharging either via a surface 
spillway or a closed piping system to additional stormwater BMP’s for further treatment and flow 
attenuation.  The bioretention areas are constructed with a mulch surface over a soil amendment 
zone which will also promote some recharge in the remote areas of the site.   

 

1.12 Select Non-Structural Best Management Practices (BMPs) 

The following section presents a brief description of the select non-structural best management 
practices (BMPs) considered in the design of the Project stormwater management facilities. While 
specific structural BMPs are intended to enhance water quality by removal of pollutants, these 
non-structural practices are particularly effective in source reduction prior to routing through the 
treatment train.   

 

 Pavement Sweeping Program 

All driveways and parking areas will be swept twice annually (fall and spring). The sweeping 
program will remove contaminants directly from the paved surfaces prior to their uptake by the 
stormwater runoff. The U.S. Environmental Protection Agency has determined that pavement 
sweeping can be an effective initial treatment for reducing pollutant loading into stormwater 
runoff. 



 

 

 Stormwater Management System Maintenance Program 

All structural components of the stormwater management system will be inspected and 
maintained on a regular basis in accordance with the minimum requirements of the MADEP 
Stormwater Management Policy. Catch basin sumps and hoods will be inspected twice annually. 
Any accumulated sand and sediment the sumps (greater than 6 inches thick) or debris in the 
hoods will be removed annually. Any accumulated debris and litter within the stormwater 
management basins and water quality swales will be removed at least twice annually or more 
frequently as needed. Excess sediment (greater than six inches thick) that accumulates in the 
forebays will be removed annually or more frequently as needed. A complete stormwater 
management system operation and maintenance plan will be developed for the owner prior to 
construction. 

 

1.13 Consistency with Massachusetts Stormwater Management Policy 

The Massachusetts Stormwater Handbook, Volume 3 (February, 2008), has been used as the 
primary guidance for the selection and design of permanent non-structural and structural BMPs 
for the long-term protection of existing wetland and water resources. The Stormwater 
Management Plan developed for this project incorporates water quantity and quality controls that 
will protect surface and groundwater resources, wetlands and adjacent properties from potential 
impacts due to increased impervious areas on the site. The Stormwater Management Plan also 
incorporates select LID measures in accordance with the new Stormwater Management Policies. 
 
The stormwater performance standards developed by the DEP and a brief discussion on how the 
proposed project will achieve the standards are provided below.   

 

Standard 1. No new stormwater conveyances may discharge untreated stormwater directly to, 
or cause erosion in wetlands or waters of the Commonwealth.  

 

• No proposed site stormwater conveyance system will discharge untreated stormwater 
runoff directly to wetlands. Stormwater runoff from the developed areas of the site will run 
overland to various Stormwater BMP’s located throughout the site.   Riprap pads and 
level spreader spillways will be installed where necessary at the point of discharge of any 
Stormwater BMP to eliminate potential erosive flow velocities and dissipate the energy of 
the discharged stormwater, thereby avoiding sedimentation to the downgradient areas.   

 

Standard 2. Stormwater management systems shall be designed so that the post-development 
peak discharge rates do not exceed pre-development peak discharge rates. 

 

• The storage volume and recharge capabilities within the various Stormwater BMP’s will 
serve to limit the peak rates of stormwater runoff at or below pre development levels for 
the 2-, 10-, and 100-year storm events to all of the critical analysis points. Refer to the the 
Appendices at the end of this Conceptual Plan for supporting hydrologic calculations for 
the most intensive development alternative.  

 

Standard 3. Loss of annual recharge to groundwater shall be eliminated or minimized through 
the use of environmentally sensitive site design, low impact development 
techniques, stormwater best management practices, and good operation and 
maintenance.  At a minimum, the annual recharge from the post- development site 
shall approximate the annual recharge from pre-development conditions based on 
soil type. This Standard is met when the stormwater management system is 



 

designed to infiltrate the required recharge volume as determined in accordance 
with the Massachusetts Stormwater Handbook.   

 

• Provisions for groundwater recharge have been provided via various stromwater BMP’s 
located throughout the site.  The proposed roof area of the parking garage will be 
directed to subsurface roof drain recharge systems strategically located in areas of with 
good infiltrative capacities to provide substantial recharge in this location.  The existing 
roadway and building footprints which will be modified as a result of this project will also 
be recharged within existing modified stormwater BMP’s.  The remote surface parking 
lots will also be treated by bioretention areas and subsurface storage areas which will 
also provide recharge. The provided stormwater BMP’s will provide enough recharge 
volume to account for this project’s proposed impervious areas.  Recharge volume 
calculations for the project are submitted in the technical appendices. 

 

Standard 4. Stormwater management systems shall be designed to remove 80% of the average 
annual post-construction load of Total Suspended Solids (TSS). This standard is 
met when: 

 
a) Suitable practices for source control and pollution prevention are identified in 

a long-term pollution prevention plan, and thereafter are implemented and 
maintained; 

b) Structural stormwater best management practices are sized to capture the 
required water quality volume as determined in accordance with the 
Massachusetts Stormwater Handbook; and  

c) Pretreatment is provided in accordance with the Massachusetts Stormwater 
Handbook. 

 

• The 80 percent TSS removal rate will be achieved will the implementation of deep 
sump/hooded catch basins, sediment forebay, extended detention basins, extended 
detention wetland system, bioretention swales, and water quality swales.  The aggregate 
total of both structural and non-structural BMPs will meet or exceed the target 80% 
removal rate. Detailed conceptual TSS removal calculations are submitted in an 
Appendix at the back of this Conceptual Plan. 

 

Standard 5. For land uses with higher potential pollutant loads, source control and pollution 
prevention shall be implemented in accordance with the Massachusetts 
Stormwater Handbook to eliminate or reduce the discharge of stormwater runoff 
from such land uses to the maximum extent practicable.  If, through source control 
and/or pollution prevention, all land uses with higher potential pollutant loads 
cannot be completely protected from exposure to rain, snow, snow melt and 
stormwater runoff, the proponent shall use the specific structural stormwater 
BMPs determined by the Department to be suitable for such uses as provided in 
the Massachusetts Stormwater Handbook.  Stormwater discharges from land uses 
with higher potential pollutant loads shall also comply with the requirements of the 
Massachusetts Clean Waters Act, M.G.L.c. 21, §§ 26-53 and the regulations 
promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00.  
 

• The parking areas and roadway areas of the proposed development would be considered 
land uses with higher potential pollutant loads.  The stormwater management facilities 
associated with these areas will incorporate the necessary stormwater BMP’s to comply 
with this Standard including, but not limited to deep sump catch basins, bioretention 
swales, water quality swales, and extended detention wetlands.  Proper pretreatment of 



 

the runoff from these areas will be provided prior to discharge to any infiltration BMP’s.  A 
unit water quality volume of 1” has been used in calculating the required water quality 
volumes for the project.  Detailed water quality volume calculations are provided in the 
the Appendices at the back of this Conceptual Plan. 
 

Standard 6. Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a 
public water supply and stormwater discharges near or to any other critical area 
require the use of the specific source control and pollution prevention measures 
and the specific structural stormwater best management practices determined by 
the Department to be suitable for managing discharges to such areas, as provided 
in the Massachusetts Stormwater Handbook.   

 

• The project does not discharge stormwater to any designated critical areas as defined in 
the Massachusetts Stormwater Handbook. 

 

Standard 7. A redevelopment project is required to meet the following Stormwater Management 
Standards only to the maximum extent practicable:  Standard 2, Standard 3, and 
the pretreatment and structural stormwater best management practice 
requirements of Standards 4, 5, and 6.  Existing stormwater discharges shall 
comply with Standard 1 only to the maximum extent practicable.  A redevelopment 
project shall also comply with all other requirements of the Stormwater 
Management Standards and improve existing conditions.    

 

• Portions of the proposed development south of the railroad tracks (Phase I) would be 
considered redevelopment as those portions consist of the reconstruction of an existing 
industrial park development.  These areas were constructed after 2007 and fully complied 
with the Massachusetts Stormwater Management Policy at the time of their approvals. 
The proposed development will represent an improvement from existing conditions as the 
existing stormwater management system will be enhanced with design modifications 
including the creation of a large extended detention wetland system in the area of the 
existing detention basin currently servicing the Maggiore 1 and Maggiore 2 buildings. 

 

Standard 8. A plan to control construction-related impacts, including erosion, sedimentation, 
and other pollutant sources during construction and land disturbance activities 
(construction period erosion, sedimentation, and pollution prevention plan) shall 
be developed and implemented.  

 

• The proposed development will incorporate erosion and sedimentation controls to 
minimize the potential for sedimentation in down gradient resources. These controls will 
include hay bales/silt fence barriers, and slope stabilization measures such as hay/straw 
blankets and jute matting.  The proponent will be required to complete a Stormwater 
Pollution Prevention Plan in accordance with the NPDES General Permit for Stormwater 
Discharges associated with Construction Projects and this SWPPP will also be used as 
the plan to meet this standard. 

 

Standard 9. A Long -Term Operation and Maintenance (O&M) Plan shall be developed and 
implemented to ensure that stormwater management systems function as 
designed. 

 

• The Stormwater Management Plan for this project has been developed in full compliance 
with the MADEP Stormwater Management Policy. The Plan is based on a multi-



 

dimensional approach to stormwater management that recognizes the need for proper 
site planning, source control of potential contaminants, and implementation of structural 
and non-structural treatment methods to ensure the protection of water resources in the 
vicinity of the site and adjacent properties. The Stormwater Operation and Maintenance 
Plan will be provided on the construction drawings and in document form to the 
regulatory authorities prior to construction.   

 

Standard 10. Illicit Discharges to the Stormwater Management System are prohibited. 

 

• The proposed stormwater management system BMP’s to service the project will be 
designed to eliminate and sources of illicit discharge to the system.  An Illicit Discharge 
Compliance Statement will be completed by the applicant and submitted to the regulatory 
authorities prior to construction. 

 
1.13 Conclusion 

The protection of surface water and off-site areas in the vicinity of the site is the primary 
objective in the development of the stormwater management program. The Stormwater 
Management Plan for this project has been developed in full compliance with the MADEP 
Stormwater Management Policy. The Plan is based on a multi-dimensional approach to 
stormwater management that recognizes the need for proper site planning, source 
control of potential contaminants, and implementation of structural and non-structural 
treatment methods to ensure the protection of water resources in the vicinity of the site 
and adjacent properties.  Low Impact Development measures will be implemented where 
feasible to supplement the existing stormwater BMPs currently services the proposed 
development site. 
 
The specific structural BMPs designated for this project will serve to maintain the peak 
rates of runoff up to the 100-year storm event, at or below pre-development levels at all 
subject analysis points. The implementation of other long-term water quality controls 
(deep sump/hooded catch basins, pavement sweeping, catch basin maintenance, and 
restrictions on deicing agents) will ensure the protection of water resources in the area. 
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,061 sf   67.72% Impervious   Runoff Depth=2.45"Subcatchment PRE-1: Front Area of 73 
   Flow Length=85'   Tc=10.5 min   CN=90   Runoff=1.62 cfs  0.136 af

Runoff Area=125,958 sf   50.18% Impervious   Runoff Depth=1.71"Subcatchment PRE-10: Rear of 71 
   Flow Length=335'   Tc=7.9 min   CN=81   Runoff=5.39 cfs  0.412 af

Runoff Area=41,813 sf   3.98% Impervious   Runoff Depth=1.37"Subcatchment PRE-11: Unattenuated Area 
   Flow Length=395'   Tc=8.7 min   CN=76   Runoff=1.36 cfs  0.109 af

Runoff Area=80,250 sf   5.95% Impervious   Runoff Depth=1.12"Subcatchment PRE-12: Unattenuated Area 
   Flow Length=410'   Tc=8.6 min   CN=72   Runoff=2.08 cfs  0.172 af

Runoff Area=118,483 sf   47.33% Impervious   Runoff Depth=1.64"Subcatchment PRE-13: Existing B&D 
   Flow Length=700'   Tc=6.0 min   CN=80   Runoff=5.18 cfs  0.371 af

Runoff Area=56,946 sf   16.24% Impervious   Runoff Depth=1.50"Subcatchment PRE-14: Portion of Existing 
   Flow Length=630'   Tc=6.5 min   CN=78   Runoff=2.22 cfs  0.163 af

Runoff Area=19,680 sf   0.00% Impervious   Runoff Depth=1.24"Subcatchment PRE-15: Existing DaRosa 
   Flow Length=215'   Tc=8.7 min   CN=74   Runoff=0.57 cfs  0.047 af

Runoff Area=20,900 sf   0.00% Impervious   Runoff Depth=1.64"Subcatchment PRE-16: Portion of Existing 
   Flow Length=150'   Tc=8.2 min   CN=80   Runoff=0.85 cfs  0.065 af

Runoff Area=58,635 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment PRE-17: Lot 11 Remaining 
   Flow Length=395'   Tc=8.8 min   CN=64   Runoff=0.81 cfs  0.079 af

Runoff Area=106,859 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment PRE-18: Lot 11 
   Flow Length=530'   Tc=10.1 min   CN=62   Runoff=1.14 cfs  0.126 af

Runoff Area=184,240 sf   0.00% Impervious   Runoff Depth=0.49"Subcatchment PRE-19: Lot 9 Upland Areas
   Flow Length=540'   Tc=14.5 min   CN=59   Runoff=1.19 cfs  0.173 af

Runoff Area=19,260 sf   75.97% Impervious   Runoff Depth=2.64"Subcatchment PRE-2: Rear Area of 73 
   Flow Length=70'   Tc=7.1 min   CN=92   Runoff=1.28 cfs  0.097 af

Runoff Area=470,600 sf   0.00% Impervious   Runoff Depth=1.01"Subcatchment PRE-3: Unattenuated Areas 
   Flow Length=440'   Tc=10.1 min   CN=70   Runoff=10.17 cfs  0.908 af

Runoff Area=498,594 sf   73.64% Impervious   Runoff Depth=2.73"Subcatchment PRE-4: Maggiore 2, 
   Flow Length=1,320'   Tc=9.5 min   CN=93   Runoff=31.41 cfs  2.609 af

Runoff Area=53,288 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment PRE-5: Portion of 
   Tc=6.0 min   CN=98   Runoff=4.16 cfs  0.333 af

Runoff Area=96,485 sf   89.73% Impervious   Runoff Depth=3.05"Subcatchment PRE-6: Loading Area of 
   Flow Length=975'   Tc=6.0 min   CN=96   Runoff=7.31 cfs  0.562 af
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Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=0.31"Subcatchment PRE-7: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=0.17 cfs  0.031 af

Runoff Area=215,174 sf   63.77% Impervious   Runoff Depth=2.10"Subcatchment PRE-8: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=86   Runoff=9.67 cfs  0.864 af

Runoff Area=64,847 sf   58.27% Impervious   Runoff Depth=1.71"Subcatchment PRE-9: Front of 71 Stevens, 
   Flow Length=190'   Tc=6.5 min   CN=81   Runoff=2.92 cfs  0.212 af

Avg. Flow Depth=0.07'   Max Vel=1.08 fps   Inflow=0.22 cfs  0.071 afReach 1R: Grassed Swale
n=0.030   L=540.0'   S=0.0185 '/'   Capacity=104.91 cfs   Outflow=0.22 cfs  0.071 af

   Inflow=26.80 cfs  5.912 afPond AP-1: Wetlands South of O'Connell Way
   Primary=26.80 cfs  5.912 af

   Inflow=10.17 cfs  0.772 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=10.17 cfs  0.772 af

   Inflow=1.14 cfs  0.126 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=1.14 cfs  0.126 af

   Inflow=0.22 cfs  0.071 afPond FE-1: Flared End Outlet
   Primary=0.22 cfs  0.071 af

Peak Elev=58.11'  Storage=3,557 cf   Inflow=1.62 cfs  0.136 afPond POND-1: 73 Stevens St Front Recharge 
   Discarded=0.03 cfs  0.074 af   Primary=0.12 cfs  0.037 af   Outflow=0.14 cfs  0.111 af

Peak Elev=56.48'  Storage=2,272 cf   Inflow=1.28 cfs  0.097 afPond POND-2: 73 Stevens St Rear Recharge 
   Discarded=0.02 cfs  0.063 af   Primary=0.11 cfs  0.034 af   Outflow=0.13 cfs  0.097 af

Peak Elev=32.60'  Storage=41,772 cf   Inflow=31.41 cfs  2.609 afPond POND-3: Maggiore Combined 
   Primary=8.84 cfs  2.604 af   Secondary=0.00 cfs  0.000 af   Outflow=8.84 cfs  2.604 af

Peak Elev=43.91'  Storage=7,128 cf   Inflow=4.16 cfs  0.333 afPond POND-4: Maggiore 1 Recharge System
   Discarded=0.21 cfs  0.333 af   Primary=0.00 cfs  0.000 af   Outflow=0.21 cfs  0.333 af

Peak Elev=40.37'  Storage=8,589 cf   Inflow=7.31 cfs  0.562 afPond POND-5: Maggiore 1 Detention Basin
   Primary=3.43 cfs  0.553 af   Secondary=0.00 cfs  0.000 af   Outflow=3.43 cfs  0.553 af

Peak Elev=22.74'  Storage=18,552 cf   Inflow=10.44 cfs  0.943 afPond POND-6: O'Connell Way Detention 
   Primary=2.73 cfs  0.839 af   Secondary=0.00 cfs  0.000 af   Outflow=2.73 cfs  0.839 af

Peak Elev=54.97'  Storage=3,681 cf   Inflow=5.39 cfs  0.412 afPond POND-7: Existing Detention Basin on 
   Primary=2.67 cfs  0.412 af   Secondary=0.00 cfs  0.000 af   Outflow=2.67 cfs  0.412 af

Peak Elev=42.85'  Storage=2,033 cf   Inflow=0.57 cfs  0.047 afPond POND-8: Existing Detention Basin on 
   Outflow=0.00 cfs  0.000 af

Peak Elev=46.98'  Storage=464 cf   Inflow=6.12 cfs  0.733 afPond POND-9: Existing Culvert Crossing at 71 
18.0"  Round Culvert x 2.00  n=0.013  L=75.0'  S=0.0040 '/'   Outflow=6.03 cfs  0.733 af
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Total Runoff Area = 53.109 ac   Runoff Volume = 7.469 af   Average Runoff Depth = 1.69"
63.20% Pervious = 33.565 ac     36.80% Impervious = 19.544 ac
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Summary for Subcatchment PRE-1: Front Area of 73 Stevens St

Runoff = 1.62 cfs @ 12.14 hrs,  Volume= 0.136 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

19,681 98 Paved parking & roofs
9,380 74 >75% Grass cover, Good, HSG C

29,061 90 Weighted Average
9,380 32.28% Pervious Area

19,681 67.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 50 0.0100 0.08 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 35 0.0500 3.60 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.5 85 Total

Subcatchment PRE-1: Front Area of 73 Stevens St

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=29,061 sf

Runoff Volume=0.136 af

Runoff Depth=2.45"

Flow Length=85'

Tc=10.5 min

CN=90

1.62 cfs



Type III 24-hr  2 YR Rainfall=3.50"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 6HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building

Runoff = 5.39 cfs @ 12.12 hrs,  Volume= 0.412 af,  Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

* 41,109 98 Paved Areas
* 18,846 98 Roof

5,844 76 Gravel roads, HSG A
14,995 89 Gravel roads, HSG C
3,257 98 Water Surface

19,672 39 >75% Grass cover, Good, HSG A
18,619 74 >75% Grass cover, Good, HSG C
3,616 30 Woods, Good, HSG A

125,958 81 Weighted Average
62,746 49.82% Pervious Area
63,212 50.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, 50' down slope (A-B)
Range   n= 0.130   P2= 3.50"

1.3 135 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 35 0.0700 4.26 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

0.4 115 0.0090 4.30 3.38 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

7.9 335 Total
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Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=125,958 sf

Runoff Volume=0.412 af

Runoff Depth=1.71"

Flow Length=335'

Tc=7.9 min

CN=81

5.39 cfs
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Summary for Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St

Runoff = 1.36 cfs @ 12.13 hrs,  Volume= 0.109 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

1,665 98 Paved parking & roofs
2,206 89 Gravel roads, HSG C

37,942 74 >75% Grass cover, Good, HSG C

41,813 76 Weighted Average
40,148 96.02% Pervious Area
1,665 3.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

0.5 55 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.1 290 0.0210 2.33 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

8.7 395 Total

Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=41,813 sf

Runoff Volume=0.109 af

Runoff Depth=1.37"

Flow Length=395'

Tc=8.7 min

CN=76

1.36 cfs
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Summary for Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch

Runoff = 2.08 cfs @ 12.13 hrs,  Volume= 0.172 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

4,772 98 Paved parking & roofs
6,028 39 >75% Grass cover, Good, HSG A

67,592 74 >75% Grass cover, Good, HSG C
1,858 30 Woods, Good, HSG A

80,250 72 Weighted Average
75,478 94.05% Pervious Area
4,772 5.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

2.5 360 0.0220 2.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.6 410 Total

Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch

Runoff

Hydrograph
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=80,250 sf

Runoff Volume=0.172 af

Runoff Depth=1.12"

Flow Length=410'

Tc=8.6 min

CN=72

2.08 cfs
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Summary for Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Existing B&D Construction Lot

Runoff = 5.18 cfs @ 12.09 hrs,  Volume= 0.371 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

56,082 98 Paved parking & roofs
3,884 89 Gravel roads, HSG C

19,480 39 >75% Grass cover, Good, HSG A
39,037 74 >75% Grass cover, Good, HSG C

118,483 80 Weighted Average
62,401 52.67% Pervious Area
56,082 47.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 320 0.0400 4.06 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.0 330 0.0100 5.36 4.21 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

3.0 700 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=118,483 sf

Runoff Volume=0.371 af

Runoff Depth=1.64"

Flow Length=700'

Tc=6.0 min

CN=80

5.18 cfs
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Summary for Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream

Runoff = 2.22 cfs @ 12.10 hrs,  Volume= 0.163 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

9,246 98 Paved parking & roofs
45,102 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D
2,231 70 Woods, Good, HSG C

56,946 78 Weighted Average
47,700 83.76% Pervious Area
9,246 16.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 40 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 210 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.8 380 0.0200 8.41 14.86 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

6.5 630 Total

Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=56,946 sf

Runoff Volume=0.163 af

Runoff Depth=1.50"

Flow Length=630'

Tc=6.5 min

CN=78

2.22 cfs
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Summary for Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff = 0.57 cfs @ 12.13 hrs,  Volume= 0.047 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

19,500 74 >75% Grass cover, Good, HSG C
180 70 Woods, Good, HSG C

19,680 74 Weighted Average
19,680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.9 165 0.0390 3.18 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.7 215 Total

Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=19,680 sf

Runoff Volume=0.047 af

Runoff Depth=1.24"

Flow Length=215'

Tc=8.7 min

CN=74

0.57 cfs
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Summary for Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream

Runoff = 0.85 cfs @ 12.12 hrs,  Volume= 0.065 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

20,900 80 >75% Grass cover, Good, HSG D

20,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.4 100 0.0600 3.94 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.2 150 Total

Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream

Runoff

Hydrograph
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=20,900 sf

Runoff Volume=0.065 af

Runoff Depth=1.64"

Flow Length=150'

Tc=8.2 min

CN=80

0.85 cfs
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Summary for Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff = 0.81 cfs @ 12.15 hrs,  Volume= 0.079 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

318 39 >75% Grass cover, Good, HSG A
47,126 61 >75% Grass cover, Good, HSG B
6,212 80 >75% Grass cover, Good, HSG D
1,095 55 Woods, Good, HSG B
3,884 77 Woods, Good, HSG D

58,635 64 Weighted Average
58,635 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 205 0.0290 2.74 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.9 140 0.0290 2.55 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

8.8 395 Total

Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=58,635 sf

Runoff Volume=0.079 af

Runoff Depth=0.71"

Flow Length=395'

Tc=8.8 min

CN=64

0.81 cfs
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Summary for Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 1.14 cfs @ 12.17 hrs,  Volume= 0.126 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

102,707 61 >75% Grass cover, Good, HSG B
3,076 80 >75% Grass cover, Good, HSG D

848 55 Woods, Good, HSG B
228 77 Woods, Good, HSG D

106,859 62 Weighted Average
106,859 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

3.4 480 0.0210 2.33 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.1 530 Total

Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=106,859 sf

Runoff Volume=0.126 af

Runoff Depth=0.62"

Flow Length=530'

Tc=10.1 min

CN=62

1.14 cfs
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Summary for Subcatchment PRE-19: Lot 9 Upland Areas

Runoff = 1.19 cfs @ 12.28 hrs,  Volume= 0.173 af,  Depth= 0.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

39,080 30 Meadow, non-grazed, HSG A
96,780 71 Meadow, non-grazed, HSG C
4,760 78 Meadow, non-grazed, HSG D

19,930 30 Woods, Good, HSG A
3,730 70 Woods, Good, HSG C

19,960 77 Woods, Good, HSG D

184,240 59 Weighted Average
184,240 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0200 0.17 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

7.8 365 0.0123 0.78 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 125 0.0248 1.10 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.5 540 Total

Subcatchment PRE-19: Lot 9 Upland Areas

Runoff
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=184,240 sf

Runoff Volume=0.173 af

Runoff Depth=0.49"

Flow Length=540'

Tc=14.5 min

CN=59

1.19 cfs
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Summary for Subcatchment PRE-2: Rear Area of 73 Stevens St

Runoff = 1.28 cfs @ 12.10 hrs,  Volume= 0.097 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

14,632 98 Paved parking & roofs
4,628 74 >75% Grass cover, Good, HSG C

19,260 92 Weighted Average
4,628 24.03% Pervious Area

14,632 75.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.6 20 0.0050 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 50 0.0080 1.82 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

7.1 70 Total

Subcatchment PRE-2: Rear Area of 73 Stevens St
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=19,260 sf

Runoff Volume=0.097 af

Runoff Depth=2.64"

Flow Length=70'

Tc=7.1 min

CN=92

1.28 cfs
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Summary for Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 10.17 cfs @ 12.15 hrs,  Volume= 0.908 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

13,744 61 >75% Grass cover, Good, HSG B
167,771 74 >75% Grass cover, Good, HSG C

472 80 >75% Grass cover, Good, HSG D
52,648 55 Woods, Good, HSG B

235,170 70 Woods, Good, HSG C
795 77 Woods, Good, HSG D

470,600 70 Weighted Average
470,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.3 80 0.0560 3.81 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 60 0.1800 6.83 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

1.9 250 0.0190 2.22 Shallow Concentrated Flow, D-E
Unpaved   Kv= 16.1 fps

10.1 440 Total
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Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=470,600 sf

Runoff Volume=0.908 af

Runoff Depth=1.01"

Flow Length=440'

Tc=10.1 min

CN=70

10.17 cfs
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Summary for Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas

Runoff = 31.41 cfs @ 12.13 hrs,  Volume= 2.609 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

341,295 98 Paved parking & roofs
60,601 89 Gravel roads, HSG C
25,888 98 Water Surface
70,810 74 >75% Grass cover, Good, HSG C

498,594 93 Weighted Average
131,411 26.36% Pervious Area
367,183 73.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.6 270 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 1,000 0.0100 8.36 41.02 Pipe Channel, C-D
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  Concrete pipe, bends & connections

9.5 1,320 Total

Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=498,594 sf

Runoff Volume=2.609 af

Runoff Depth=2.73"

Flow Length=1,320'

Tc=9.5 min

CN=93

31.41 cfs
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Summary for Subcatchment PRE-5: Portion of Maggiore 1

Runoff = 4.16 cfs @ 12.08 hrs,  Volume= 0.333 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

53,288 98 Paved parking & roofs

53,288 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE-5: Portion of Maggiore 1
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=53,288 sf

Runoff Volume=0.333 af

Runoff Depth=3.27"

Tc=6.0 min

CN=98

4.16 cfs
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Summary for Subcatchment PRE-6: Loading Area of Maggiore 1

Runoff = 7.31 cfs @ 12.08 hrs,  Volume= 0.562 af,  Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

79,890 98 Paved parking & roofs
6,682 98 Water Surface
9,913 74 >75% Grass cover, Good, HSG C

96,485 96 Weighted Average
9,913 10.27% Pervious Area

86,572 89.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

2.0 300 0.0150 2.49 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.9 625 0.0060 5.44 9.62 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.011  Concrete pipe, straight & clean

4.6 975 Total,  Increased to minimum Tc = 6.0 min

Subcatchment PRE-6: Loading Area of Maggiore 1
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=96,485 sf

Runoff Volume=0.562 af

Runoff Depth=3.05"

Flow Length=975'

Tc=6.0 min

CN=96

7.31 cfs
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Summary for Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 0.17 cfs @ 12.32 hrs,  Volume= 0.031 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=52,366 sf

Runoff Volume=0.031 af

Runoff Depth=0.31"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

0.17 cfs
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Summary for Subcatchment PRE-8: O'Connell Way

Runoff = 9.67 cfs @ 12.18 hrs,  Volume= 0.864 af,  Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

110,196 98 Paved parking & roofs
27,017 98 Water Surface
8,285 39 >75% Grass cover, Good, HSG A

31,759 61 >75% Grass cover, Good, HSG B
33,571 74 >75% Grass cover, Good, HSG C
4,346 80 >75% Grass cover, Good, HSG D

215,174 86 Weighted Average
77,961 36.23% Pervious Area

137,213 63.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment PRE-8: O'Connell Way

Runoff

Hydrograph
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=215,174 sf

Runoff Volume=0.864 af

Runoff Depth=2.10"

Flow Length=2,195'

Tc=13.1 min

CN=86

9.67 cfs
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Summary for Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building

Runoff = 2.92 cfs @ 12.10 hrs,  Volume= 0.212 af,  Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

* 37,786 98 Paved Parking and New Driveway/Sidewalks
12,548 39 >75% Grass cover, Good, HSG A
14,513 74 >75% Grass cover, Good, HSG C

64,847 81 Weighted Average
27,061 41.73% Pervious Area
37,786 58.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 50 0.0700 4.26 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.4 90 0.0400 4.06 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

6.5 190 Total

Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=64,847 sf

Runoff Volume=0.212 af

Runoff Depth=1.71"

Flow Length=190'

Tc=6.5 min

CN=81

2.92 cfs
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Summary for Reach 1R: Grassed Swale

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 0.77"    for  2 YR event
Inflow = 0.22 cfs @ 13.34 hrs,  Volume= 0.071 af
Outflow = 0.22 cfs @ 13.57 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 14.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.08 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 13.7 min

Peak Storage= 112 cf @ 13.43 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 2.00'  Flow Area= 14.0 sf,  Capacity= 104.91 cfs

3.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 11.00'
Length= 540.0'   Slope= 0.0185 '/'
Inlet Invert= 49.00',  Outlet Invert= 39.00'

Reach 1R: Grassed Swale
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Inflow Area=1.109 ac

Avg. Flow Depth=0.07'

Max Vel=1.08 fps

n=0.030

L=540.0'

S=0.0185 '/'

Capacity=104.91 cfs

0.22 cfs

0.22 cfs
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Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 43.855 ac, 40.90% Impervious,  Inflow Depth > 1.62"    for  2 YR event
Inflow = 26.80 cfs @ 12.18 hrs,  Volume= 5.912 af
Primary = 26.80 cfs @ 12.18 hrs,  Volume= 5.912 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way
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Inflow Area=43.855 ac
26.80 cfs
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.801 ac, 23.66% Impervious,  Inflow Depth = 1.36"    for  2 YR event
Inflow = 10.17 cfs @ 12.10 hrs,  Volume= 0.772 af
Primary = 10.17 cfs @ 12.10 hrs,  Volume= 0.772 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
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Inflow Area=6.801 ac
10.17 cfs

10.17 cfs
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.453 ac, 0.00% Impervious,  Inflow Depth = 0.62"    for  2 YR event
Inflow = 1.14 cfs @ 12.17 hrs,  Volume= 0.126 af
Primary = 1.14 cfs @ 12.17 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads
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Summary for Pond FE-1: Flared End Outlet

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 0.77"    for  2 YR event
Inflow = 0.22 cfs @ 13.34 hrs,  Volume= 0.071 af
Primary = 0.22 cfs @ 13.34 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond FE-1: Flared End Outlet
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Inflow Area=1.109 ac
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Summary for Pond POND-1: 73 Stevens St Front Recharge System

Inflow Area = 0.667 ac, 67.72% Impervious,  Inflow Depth = 2.45"    for  2 YR event
Inflow = 1.62 cfs @ 12.14 hrs,  Volume= 0.136 af
Outflow = 0.14 cfs @ 13.43 hrs,  Volume= 0.111 af,  Atten= 91%,  Lag= 77.4 min
Discarded = 0.03 cfs @ 11.76 hrs,  Volume= 0.074 af
Primary = 0.12 cfs @ 13.43 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 58.11' @ 13.43 hrs   Surf.Area= 3,455 sf   Storage= 3,557 cf

Plug-Flow detention time= 751.6 min calculated for 0.111 af (81% of inflow)
Center-of-Mass det. time= 678.9 min ( 1,486.6 - 807.7 )

Volume Invert Avail.Storage Storage Description

#1 56.90' 3,284 cf 23.25'W x 110.00'L x 3.21'H Prismatoid
8,210 cf Overall  x 40.0% Voids

#2 56.40' 2,550 cf Cultec R-280  x 60
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,834 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 57.90' 12.0"  Round Culvert   
L= 175.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.90' / 56.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 57.90' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 59.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 56.40' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 11.76 hrs  HW=56.91'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.12 cfs @ 13.43 hrs  HW=58.11'   (Free Discharge)
1=Culvert  (Passes 0.12 cfs of 0.18 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 1.55 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-1: 73 Stevens St Front Recharge System
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Inflow Area=0.667 ac

Peak Elev=58.11'

Storage=3,557 cf
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Summary for Pond POND-2: 73 Stevens St Rear Recharge System

Inflow Area = 0.442 ac, 75.97% Impervious,  Inflow Depth = 2.64"    for  2 YR event
Inflow = 1.28 cfs @ 12.10 hrs,  Volume= 0.097 af
Outflow = 0.13 cfs @ 12.94 hrs,  Volume= 0.097 af,  Atten= 90%,  Lag= 50.5 min
Discarded = 0.02 cfs @ 38.62 hrs,  Volume= 0.063 af
Primary = 0.11 cfs @ 12.94 hrs,  Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.48' @ 12.94 hrs   Surf.Area= 3,354 sf   Storage= 2,272 cf

Plug-Flow detention time= 551.9 min calculated for 0.097 af (100% of inflow)
Center-of-Mass det. time= 551.7 min ( 1,347.3 - 795.6 )

Volume Invert Avail.Storage Storage Description

#1 55.15' 2,632 cf 10.25'W x 200.00'L x 3.21'H Prismatoid
6,581 cf Overall  x 40.0% Voids

#2 55.65' 2,380 cf Cultec R-280  x 56
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,012 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 56.15' 12.0"  Round Culvert   
L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.15' / 55.45'   S= 0.0078 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 56.15' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 57.55' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 55.15' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 38.62 hrs  HW=55.65'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.11 cfs @ 12.94 hrs  HW=56.48'   (Free Discharge)
1=Culvert  (Passes 0.11 cfs of 0.40 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.11 cfs @ 2.19 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-2: 73 Stevens St Rear Recharge System
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 11.446 ac, 73.64% Impervious,  Inflow Depth = 2.73"    for  2 YR event
Inflow = 31.41 cfs @ 12.13 hrs,  Volume= 2.609 af
Outflow = 8.84 cfs @ 12.52 hrs,  Volume= 2.604 af,  Atten= 72%,  Lag= 23.3 min
Primary = 8.84 cfs @ 12.52 hrs,  Volume= 2.604 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 32.60' @ 12.52 hrs   Surf.Area= 27,680 sf   Storage= 41,772 cf

Plug-Flow detention time= 96.1 min calculated for 2.603 af (100% of inflow)
Center-of-Mass det. time= 95.3 min ( 888.2 - 792.9 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 117,074 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 402 0 0
31.00 12,578 6,490 6,490
32.00 25,888 19,233 25,723
33.00 28,878 27,383 53,106
34.00 31,850 30,364 83,470
35.00 35,357 33,604 117,074

Device Routing     Invert Outlet Devices

#1 Primary 29.25' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.20' / 29.25'   S= -0.0210 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.14' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 30.64' 10.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 32.42' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=8.83 cfs @ 12.52 hrs  HW=32.60'   (Free Discharge)
1=Culvert  (Passes 8.83 cfs of 27.44 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 7.42 fps)
3=Orifice/Grate  (Orifice Controls 6.52 cfs @ 5.98 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 1.99 cfs @ 1.40 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-3: Maggiore Combined Detention Basin
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Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 1.223 ac,100.00% Impervious,  Inflow Depth = 3.27"    for  2 YR event
Inflow = 4.16 cfs @ 12.08 hrs,  Volume= 0.333 af
Outflow = 0.21 cfs @ 14.05 hrs,  Volume= 0.333 af,  Atten= 95%,  Lag= 118.1 min
Discarded = 0.21 cfs @ 14.05 hrs,  Volume= 0.333 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 43.91' @ 14.05 hrs   Surf.Area= 11,604 sf   Storage= 7,128 cf

Plug-Flow detention time= 303.2 min calculated for 0.333 af (100% of inflow)
Center-of-Mass det. time= 303.2 min ( 1,057.8 - 754.6 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 7,420 cf 53.00'W x 140.00'L x 2.50'H Prismatoid
18,550 cf Overall  x 40.0% Voids

#2 43.00' 6,597 cf 24.0" D x 140.0'L Pipe Storage  x 15

14,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 44.25' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.21 cfs @ 14.05 hrs  HW=43.91'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=42.50'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 0.95 cfs potential flow)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-4: Maggiore 1 Recharge System
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Summary for Pond POND-5: Maggiore 1 Detention Basin

Inflow Area = 3.438 ac, 93.38% Impervious,  Inflow Depth = 1.96"    for  2 YR event
Inflow = 7.31 cfs @ 12.08 hrs,  Volume= 0.562 af
Outflow = 3.43 cfs @ 12.25 hrs,  Volume= 0.553 af,  Atten= 53%,  Lag= 9.7 min
Primary = 3.43 cfs @ 12.25 hrs,  Volume= 0.553 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.37' @ 12.25 hrs   Surf.Area= 7,140 sf   Storage= 8,589 cf

Plug-Flow detention time= 146.1 min calculated for 0.553 af (98% of inflow)
Center-of-Mass det. time= 136.3 min ( 907.8 - 771.5 )

Volume Invert Avail.Storage Storage Description

#1 38.50' 21,749 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.50 1,000 0 0
39.00 3,213 1,053 1,053
40.00 6,682 4,948 6,001
41.00 7,905 7,294 13,294
42.00 9,005 8,455 21,749

Device Routing     Invert Outlet Devices

#1 Primary 38.50' 24.0"  Round Culvert   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 38.50' / 38.29'   S= 0.0105 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 38.74' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 39.24' 8.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 40.11' 4.0' long x 1.75' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   1.7' Crest Height   
#5 Secondary 40.95' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=3.42 cfs @ 12.25 hrs  HW=40.37'   (Free Discharge)
1=Culvert  (Passes 3.42 cfs of 11.97 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 6.00 fps)
3=Orifice/Grate  (Orifice Controls 1.50 cfs @ 4.31 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 1.79 cfs @ 1.71 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-5: Maggiore 1 Detention Basin
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.286 ac, 50.11% Impervious,  Inflow Depth = 1.80"    for  2 YR event
Inflow = 10.44 cfs @ 12.18 hrs,  Volume= 0.943 af
Outflow = 2.73 cfs @ 12.65 hrs,  Volume= 0.839 af,  Atten= 74%,  Lag= 28.3 min
Primary = 2.73 cfs @ 12.65 hrs,  Volume= 0.839 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 22.74' @ 12.65 hrs   Surf.Area= 25,998 sf   Storage= 18,552 cf

Plug-Flow detention time= 236.5 min calculated for 0.838 af (89% of inflow)
Center-of-Mass det. time= 184.4 min ( 1,015.4 - 831.0 )

Volume Invert Avail.Storage Storage Description

#1 22.00' 149,253 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

22.00 22,688 0 0
23.00 27,133 24,911 24,911
24.00 31,645 29,389 54,300
25.00 36,863 34,254 88,554
26.00 40,469 38,666 127,220
26.50 47,663 22,033 149,253

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 18.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 24.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.72 cfs @ 12.65 hrs  HW=22.74'   (Free Discharge)
1=Culvert  (Barrel Controls 2.72 cfs @ 2.61 fps)

2=Orifice/Grate  (Passes 2.72 cfs of 3.42 cfs potential flow)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=22.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond POND-7: Existing Detention Basin on 71 Stevens Street

Inflow Area = 2.892 ac, 50.18% Impervious,  Inflow Depth = 1.71"    for  2 YR event
Inflow = 5.39 cfs @ 12.12 hrs,  Volume= 0.412 af
Outflow = 2.67 cfs @ 12.33 hrs,  Volume= 0.412 af,  Atten= 50%,  Lag= 12.6 min
Primary = 2.67 cfs @ 12.33 hrs,  Volume= 0.412 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 54.97' @ 12.33 hrs   Surf.Area= 4,308 sf   Storage= 3,681 cf

Plug-Flow detention time= 20.6 min calculated for 0.412 af (100% of inflow)
Center-of-Mass det. time= 20.6 min ( 857.5 - 836.9 )

Volume Invert Avail.Storage Storage Description

#1 54.00' 8,617 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

54.00 3,306 0 0
55.00 4,342 3,824 3,824
56.00 5,244 4,793 8,617

Device Routing     Invert Outlet Devices

#1 Primary 53.81' 12.0"  Round 12" HDPE   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.81' / 53.73'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 55.50' 12.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.67 cfs @ 12.33 hrs  HW=54.97'   (Free Discharge)
1=12" HDPE  (Barrel Controls 2.67 cfs @ 3.69 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=54.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-7: Existing Detention Basin on 71 Stevens Street
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Summary for Pond POND-8: Existing Detention Basin on DaRosa Lot

Proposed Detention Basin

Inflow Area = 0.452 ac, 0.00% Impervious,  Inflow Depth = 1.24"    for  2 YR event
Inflow = 0.57 cfs @ 12.13 hrs,  Volume= 0.047 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 42.85' @ 24.52 hrs   Surf.Area= 2,619 sf   Storage= 2,033 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 42.00' 9,217 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.00 2,064 0 0
43.00 2,716 2,390 2,390
44.00 3,374 3,045 5,435
45.00 4,189 3,782 9,217

Device Routing     Invert Outlet Devices

#1 Primary 44.50' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=42.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-8: Existing Detention Basin on DaRosa Lot
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Summary for Pond POND-9: Existing Culvert Crossing at 71 Stevens

Inflow Area = 5.340 ac, 44.13% Impervious,  Inflow Depth = 1.65"    for  2 YR event
Inflow = 6.12 cfs @ 12.13 hrs,  Volume= 0.733 af
Outflow = 6.03 cfs @ 12.15 hrs,  Volume= 0.733 af,  Atten= 1%,  Lag= 1.2 min
Primary = 6.03 cfs @ 12.15 hrs,  Volume= 0.733 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 5
Peak Elev= 46.98' @ 12.15 hrs   Surf.Area= 644 sf   Storage= 464 cf

Plug-Flow detention time= 2.5 min calculated for 0.733 af (100% of inflow)
Center-of-Mass det. time= 2.5 min ( 853.0 - 850.5 )

Volume Invert Avail.Storage Storage Description

#1 46.00' 5,400 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

46.00 300 0 0
47.00 650 475 475
48.00 1,000 825 1,300
49.00 1,500 1,250 2,550
50.00 2,000 1,750 4,300
50.50 2,400 1,100 5,400

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 18.0"  Round Culvert X 2.00   
L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.70'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.02 cfs @ 12.15 hrs  HW=46.98'   (Free Discharge)
1=Culvert  (Barrel Controls 6.02 cfs @ 3.48 fps)
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Pond POND-9: Existing Culvert Crossing at 71 Stevens
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,061 sf   67.72% Impervious   Runoff Depth=3.68"Subcatchment PRE-1: Front Area of 73 
   Flow Length=85'   Tc=10.5 min   CN=90   Runoff=2.40 cfs  0.205 af

Runoff Area=125,958 sf   50.18% Impervious   Runoff Depth=2.81"Subcatchment PRE-10: Rear of 71 
   Flow Length=335'   Tc=7.9 min   CN=81   Runoff=8.90 cfs  0.677 af

Runoff Area=41,813 sf   3.98% Impervious   Runoff Depth=2.37"Subcatchment PRE-11: Unattenuated Area 
   Flow Length=395'   Tc=8.7 min   CN=76   Runoff=2.42 cfs  0.190 af

Runoff Area=80,250 sf   5.95% Impervious   Runoff Depth=2.05"Subcatchment PRE-12: Unattenuated Area 
   Flow Length=410'   Tc=8.6 min   CN=72   Runoff=3.98 cfs  0.314 af

Runoff Area=118,483 sf   47.33% Impervious   Runoff Depth=2.72"Subcatchment PRE-13: Existing B&D 
   Flow Length=700'   Tc=6.0 min   CN=80   Runoff=8.66 cfs  0.616 af

Runoff Area=56,946 sf   16.24% Impervious   Runoff Depth=2.54"Subcatchment PRE-14: Portion of Existing 
   Flow Length=630'   Tc=6.5 min   CN=78   Runoff=3.82 cfs  0.277 af

Runoff Area=19,680 sf   0.00% Impervious   Runoff Depth=2.21"Subcatchment PRE-15: Existing DaRosa 
   Flow Length=215'   Tc=8.7 min   CN=74   Runoff=1.06 cfs  0.083 af

Runoff Area=20,900 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment PRE-16: Portion of Existing 
   Flow Length=150'   Tc=8.2 min   CN=80   Runoff=1.42 cfs  0.109 af

Runoff Area=58,635 sf   0.00% Impervious   Runoff Depth=1.45"Subcatchment PRE-17: Lot 11 Remaining 
   Flow Length=395'   Tc=8.8 min   CN=64   Runoff=1.93 cfs  0.163 af

Runoff Area=106,859 sf   0.00% Impervious   Runoff Depth=1.32"Subcatchment PRE-18: Lot 11 
   Flow Length=530'   Tc=10.1 min   CN=62   Runoff=2.97 cfs  0.269 af

Runoff Area=184,240 sf   0.00% Impervious   Runoff Depth=1.12"Subcatchment PRE-19: Lot 9 Upland Areas
   Flow Length=540'   Tc=14.5 min   CN=59   Runoff=3.64 cfs  0.396 af

Runoff Area=19,260 sf   75.97% Impervious   Runoff Depth=3.89"Subcatchment PRE-2: Rear Area of 73 
   Flow Length=70'   Tc=7.1 min   CN=92   Runoff=1.85 cfs  0.143 af

Runoff Area=470,600 sf   0.00% Impervious   Runoff Depth=1.89"Subcatchment PRE-3: Unattenuated Areas 
   Flow Length=440'   Tc=10.1 min   CN=70   Runoff=20.29 cfs  1.701 af

Runoff Area=498,594 sf   73.64% Impervious   Runoff Depth=4.00"Subcatchment PRE-4: Maggiore 2, 
   Flow Length=1,320'   Tc=9.5 min   CN=93   Runoff=45.03 cfs  3.817 af

Runoff Area=53,288 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment PRE-5: Portion of 
   Tc=6.0 min   CN=98   Runoff=5.73 cfs  0.465 af

Runoff Area=96,485 sf   89.73% Impervious   Runoff Depth=4.33"Subcatchment PRE-6: Loading Area of 
   Flow Length=975'   Tc=6.0 min   CN=96   Runoff=10.20 cfs  0.800 af
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Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=0.83"Subcatchment PRE-7: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=0.82 cfs  0.083 af

Runoff Area=215,174 sf   63.77% Impervious   Runoff Depth=3.28"Subcatchment PRE-8: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=86   Runoff=14.98 cfs  1.351 af

Runoff Area=64,847 sf   58.27% Impervious   Runoff Depth=2.81"Subcatchment PRE-9: Front of 71 Stevens, 
   Flow Length=190'   Tc=6.5 min   CN=81   Runoff=4.81 cfs  0.349 af

Avg. Flow Depth=0.15'   Max Vel=1.78 fps   Inflow=0.90 cfs  0.180 afReach 1R: Grassed Swale
n=0.030   L=540.0'   S=0.0185 '/'   Capacity=104.91 cfs   Outflow=0.89 cfs  0.180 af

   Inflow=55.11 cfs  9.623 afPond AP-1: Wetlands South of O'Connell Way
   Primary=55.11 cfs  9.623 af

   Inflow=17.60 cfs  1.316 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=17.60 cfs  1.316 af

   Inflow=2.97 cfs  0.269 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=2.97 cfs  0.269 af

   Inflow=0.90 cfs  0.180 afPond FE-1: Flared End Outlet
   Primary=0.90 cfs  0.180 af

Peak Elev=58.70'  Storage=4,396 cf   Inflow=2.40 cfs  0.205 afPond POND-1: 73 Stevens St Front Recharge 
   Discarded=0.03 cfs  0.075 af   Primary=0.70 cfs  0.103 af   Outflow=0.72 cfs  0.178 af

Peak Elev=56.99'  Storage=3,315 cf   Inflow=1.85 cfs  0.143 afPond POND-2: 73 Stevens St Rear Recharge 
   Discarded=0.02 cfs  0.066 af   Primary=0.20 cfs  0.077 af   Outflow=0.22 cfs  0.143 af

Peak Elev=33.00'  Storage=53,062 cf   Inflow=45.03 cfs  3.817 afPond POND-3: Maggiore Combined 
   Primary=19.24 cfs  3.812 af   Secondary=0.00 cfs  0.000 af   Outflow=19.24 cfs  3.812 af

Peak Elev=44.33'  Storage=10,073 cf   Inflow=5.73 cfs  0.465 afPond POND-4: Maggiore 1 Recharge System
   Discarded=0.22 cfs  0.428 af   Primary=0.28 cfs  0.037 af   Outflow=0.49 cfs  0.465 af

Peak Elev=40.59'  Storage=10,162 cf   Inflow=10.20 cfs  0.837 afPond POND-5: Maggiore 1 Detention Basin
   Primary=6.24 cfs  0.828 af   Secondary=0.00 cfs  0.000 af   Outflow=6.24 cfs  0.828 af

Peak Elev=23.07'  Storage=27,000 cf   Inflow=16.78 cfs  1.513 afPond POND-6: O'Connell Way Detention 
   Primary=6.26 cfs  1.409 af   Secondary=0.00 cfs  0.000 af   Outflow=6.26 cfs  1.409 af

Peak Elev=55.53'  Storage=6,275 cf   Inflow=8.90 cfs  0.677 afPond POND-7: Existing Detention Basin on 
   Primary=4.19 cfs  0.675 af   Secondary=0.20 cfs  0.002 af   Outflow=4.38 cfs  0.677 af

Peak Elev=43.40'  Storage=3,617 cf   Inflow=1.06 cfs  0.083 afPond POND-8: Existing Detention Basin on 
   Outflow=0.00 cfs  0.000 af

Peak Elev=47.35'  Storage=723 cf   Inflow=10.17 cfs  1.215 afPond POND-9: Existing Culvert Crossing at 
18.0"  Round Culvert x 2.00  n=0.013  L=75.0'  S=0.0040 '/'   Outflow=10.04 cfs  1.215 af
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Total Runoff Area = 53.109 ac   Runoff Volume = 12.006 af   Average Runoff Depth = 2.71"
63.20% Pervious = 33.565 ac     36.80% Impervious = 19.544 ac
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Summary for Subcatchment PRE-1: Front Area of 73 Stevens St

Runoff = 2.40 cfs @ 12.14 hrs,  Volume= 0.205 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

19,681 98 Paved parking & roofs
9,380 74 >75% Grass cover, Good, HSG C

29,061 90 Weighted Average
9,380 32.28% Pervious Area

19,681 67.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 50 0.0100 0.08 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 35 0.0500 3.60 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.5 85 Total

Subcatchment PRE-1: Front Area of 73 Stevens St
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=29,061 sf

Runoff Volume=0.205 af

Runoff Depth=3.68"

Flow Length=85'

Tc=10.5 min

CN=90

2.40 cfs
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Summary for Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building

Runoff = 8.90 cfs @ 12.11 hrs,  Volume= 0.677 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

* 41,109 98 Paved Areas
* 18,846 98 Roof

5,844 76 Gravel roads, HSG A
14,995 89 Gravel roads, HSG C
3,257 98 Water Surface

19,672 39 >75% Grass cover, Good, HSG A
18,619 74 >75% Grass cover, Good, HSG C
3,616 30 Woods, Good, HSG A

125,958 81 Weighted Average
62,746 49.82% Pervious Area
63,212 50.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, 50' down slope (A-B)
Range   n= 0.130   P2= 3.50"

1.3 135 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 35 0.0700 4.26 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

0.4 115 0.0090 4.30 3.38 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

7.9 335 Total
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Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=125,958 sf

Runoff Volume=0.677 af

Runoff Depth=2.81"

Flow Length=335'

Tc=7.9 min

CN=81

8.90 cfs
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Summary for Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St

Runoff = 2.42 cfs @ 12.13 hrs,  Volume= 0.190 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

1,665 98 Paved parking & roofs
2,206 89 Gravel roads, HSG C

37,942 74 >75% Grass cover, Good, HSG C

41,813 76 Weighted Average
40,148 96.02% Pervious Area
1,665 3.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

0.5 55 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.1 290 0.0210 2.33 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

8.7 395 Total

Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St

Runoff
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=41,813 sf

Runoff Volume=0.190 af

Runoff Depth=2.37"

Flow Length=395'

Tc=8.7 min

CN=76

2.42 cfs
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Summary for Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch

Runoff = 3.98 cfs @ 12.13 hrs,  Volume= 0.314 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

4,772 98 Paved parking & roofs
6,028 39 >75% Grass cover, Good, HSG A

67,592 74 >75% Grass cover, Good, HSG C
1,858 30 Woods, Good, HSG A

80,250 72 Weighted Average
75,478 94.05% Pervious Area
4,772 5.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

2.5 360 0.0220 2.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.6 410 Total

Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch

Runoff
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=80,250 sf

Runoff Volume=0.314 af

Runoff Depth=2.05"

Flow Length=410'

Tc=8.6 min

CN=72

3.98 cfs
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Summary for Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Existing B&D Construction Lot

Runoff = 8.66 cfs @ 12.09 hrs,  Volume= 0.616 af,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

56,082 98 Paved parking & roofs
3,884 89 Gravel roads, HSG C

19,480 39 >75% Grass cover, Good, HSG A
39,037 74 >75% Grass cover, Good, HSG C

118,483 80 Weighted Average
62,401 52.67% Pervious Area
56,082 47.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 320 0.0400 4.06 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.0 330 0.0100 5.36 4.21 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

3.0 700 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=118,483 sf

Runoff Volume=0.616 af

Runoff Depth=2.72"

Flow Length=700'

Tc=6.0 min

CN=80

8.66 cfs
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Summary for Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream

Runoff = 3.82 cfs @ 12.10 hrs,  Volume= 0.277 af,  Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

9,246 98 Paved parking & roofs
45,102 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D
2,231 70 Woods, Good, HSG C

56,946 78 Weighted Average
47,700 83.76% Pervious Area
9,246 16.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 40 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 210 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.8 380 0.0200 8.41 14.86 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

6.5 630 Total

Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=56,946 sf

Runoff Volume=0.277 af

Runoff Depth=2.54"

Flow Length=630'

Tc=6.5 min

CN=78

3.82 cfs
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Summary for Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff = 1.06 cfs @ 12.13 hrs,  Volume= 0.083 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

19,500 74 >75% Grass cover, Good, HSG C
180 70 Woods, Good, HSG C

19,680 74 Weighted Average
19,680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.9 165 0.0390 3.18 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.7 215 Total

Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=19,680 sf

Runoff Volume=0.083 af

Runoff Depth=2.21"

Flow Length=215'

Tc=8.7 min

CN=74

1.06 cfs
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Summary for Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream

Runoff = 1.42 cfs @ 12.12 hrs,  Volume= 0.109 af,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

20,900 80 >75% Grass cover, Good, HSG D

20,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.4 100 0.0600 3.94 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.2 150 Total

Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream

Runoff

Hydrograph
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=20,900 sf

Runoff Volume=0.109 af

Runoff Depth=2.72"

Flow Length=150'

Tc=8.2 min

CN=80

1.42 cfs
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Summary for Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff = 1.93 cfs @ 12.14 hrs,  Volume= 0.163 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

318 39 >75% Grass cover, Good, HSG A
47,126 61 >75% Grass cover, Good, HSG B
6,212 80 >75% Grass cover, Good, HSG D
1,095 55 Woods, Good, HSG B
3,884 77 Woods, Good, HSG D

58,635 64 Weighted Average
58,635 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 205 0.0290 2.74 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.9 140 0.0290 2.55 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

8.8 395 Total

Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=58,635 sf

Runoff Volume=0.163 af

Runoff Depth=1.45"

Flow Length=395'

Tc=8.8 min

CN=64

1.93 cfs
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Summary for Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 2.97 cfs @ 12.16 hrs,  Volume= 0.269 af,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

102,707 61 >75% Grass cover, Good, HSG B
3,076 80 >75% Grass cover, Good, HSG D

848 55 Woods, Good, HSG B
228 77 Woods, Good, HSG D

106,859 62 Weighted Average
106,859 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

3.4 480 0.0210 2.33 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.1 530 Total

Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=106,859 sf

Runoff Volume=0.269 af

Runoff Depth=1.32"

Flow Length=530'

Tc=10.1 min

CN=62

2.97 cfs
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Summary for Subcatchment PRE-19: Lot 9 Upland Areas

Runoff = 3.64 cfs @ 12.23 hrs,  Volume= 0.396 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

39,080 30 Meadow, non-grazed, HSG A
96,780 71 Meadow, non-grazed, HSG C
4,760 78 Meadow, non-grazed, HSG D

19,930 30 Woods, Good, HSG A
3,730 70 Woods, Good, HSG C

19,960 77 Woods, Good, HSG D

184,240 59 Weighted Average
184,240 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0200 0.17 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

7.8 365 0.0123 0.78 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 125 0.0248 1.10 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.5 540 Total

Subcatchment PRE-19: Lot 9 Upland Areas
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=184,240 sf

Runoff Volume=0.396 af

Runoff Depth=1.12"

Flow Length=540'

Tc=14.5 min

CN=59

3.64 cfs
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Summary for Subcatchment PRE-2: Rear Area of 73 Stevens St

Runoff = 1.85 cfs @ 12.10 hrs,  Volume= 0.143 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

14,632 98 Paved parking & roofs
4,628 74 >75% Grass cover, Good, HSG C

19,260 92 Weighted Average
4,628 24.03% Pervious Area

14,632 75.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.6 20 0.0050 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 50 0.0080 1.82 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

7.1 70 Total

Subcatchment PRE-2: Rear Area of 73 Stevens St
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Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=19,260 sf

Runoff Volume=0.143 af

Runoff Depth=3.89"

Flow Length=70'

Tc=7.1 min

CN=92

1.85 cfs
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Summary for Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 20.29 cfs @ 12.15 hrs,  Volume= 1.701 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

13,744 61 >75% Grass cover, Good, HSG B
167,771 74 >75% Grass cover, Good, HSG C

472 80 >75% Grass cover, Good, HSG D
52,648 55 Woods, Good, HSG B

235,170 70 Woods, Good, HSG C
795 77 Woods, Good, HSG D

470,600 70 Weighted Average
470,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.3 80 0.0560 3.81 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 60 0.1800 6.83 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

1.9 250 0.0190 2.22 Shallow Concentrated Flow, D-E
Unpaved   Kv= 16.1 fps

10.1 440 Total
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Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=470,600 sf

Runoff Volume=1.701 af

Runoff Depth=1.89"

Flow Length=440'

Tc=10.1 min

CN=70

20.29 cfs
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Summary for Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas

Runoff = 45.03 cfs @ 12.13 hrs,  Volume= 3.817 af,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

341,295 98 Paved parking & roofs
60,601 89 Gravel roads, HSG C
25,888 98 Water Surface
70,810 74 >75% Grass cover, Good, HSG C

498,594 93 Weighted Average
131,411 26.36% Pervious Area
367,183 73.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.6 270 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 1,000 0.0100 8.36 41.02 Pipe Channel, C-D
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  Concrete pipe, bends & connections

9.5 1,320 Total

Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

50
48

46
44

42

40
38

36
34

32
30

28
26

24
22

20
18

16
14

12
10

8
6

4
2

0

Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=498,594 sf

Runoff Volume=3.817 af

Runoff Depth=4.00"

Flow Length=1,320'

Tc=9.5 min

CN=93

45.03 cfs
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Summary for Subcatchment PRE-5: Portion of Maggiore 1

Runoff = 5.73 cfs @ 12.08 hrs,  Volume= 0.465 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

53,288 98 Paved parking & roofs

53,288 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE-5: Portion of Maggiore 1

Runoff

Hydrograph
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=53,288 sf

Runoff Volume=0.465 af

Runoff Depth=4.56"

Tc=6.0 min

CN=98

5.73 cfs
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Summary for Subcatchment PRE-6: Loading Area of Maggiore 1

Runoff = 10.20 cfs @ 12.08 hrs,  Volume= 0.800 af,  Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

79,890 98 Paved parking & roofs
6,682 98 Water Surface
9,913 74 >75% Grass cover, Good, HSG C

96,485 96 Weighted Average
9,913 10.27% Pervious Area

86,572 89.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

2.0 300 0.0150 2.49 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.9 625 0.0060 5.44 9.62 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.011  Concrete pipe, straight & clean

4.6 975 Total,  Increased to minimum Tc = 6.0 min

Subcatchment PRE-6: Loading Area of Maggiore 1
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=96,485 sf

Runoff Volume=0.800 af

Runoff Depth=4.33"

Flow Length=975'

Tc=6.0 min

CN=96

10.20 cfs
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Summary for Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 0.82 cfs @ 12.13 hrs,  Volume= 0.083 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=52,366 sf

Runoff Volume=0.083 af

Runoff Depth=0.83"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

0.82 cfs
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Summary for Subcatchment PRE-8: O'Connell Way

Runoff = 14.98 cfs @ 12.18 hrs,  Volume= 1.351 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

110,196 98 Paved parking & roofs
27,017 98 Water Surface
8,285 39 >75% Grass cover, Good, HSG A

31,759 61 >75% Grass cover, Good, HSG B
33,571 74 >75% Grass cover, Good, HSG C
4,346 80 >75% Grass cover, Good, HSG D

215,174 86 Weighted Average
77,961 36.23% Pervious Area

137,213 63.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment PRE-8: O'Connell Way

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=215,174 sf

Runoff Volume=1.351 af

Runoff Depth=3.28"

Flow Length=2,195'

Tc=13.1 min

CN=86

14.98 cfs
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Summary for Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building

Runoff = 4.81 cfs @ 12.10 hrs,  Volume= 0.349 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

* 37,786 98 Paved Parking and New Driveway/Sidewalks
12,548 39 >75% Grass cover, Good, HSG A
14,513 74 >75% Grass cover, Good, HSG C

64,847 81 Weighted Average
27,061 41.73% Pervious Area
37,786 58.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 50 0.0700 4.26 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.4 90 0.0400 4.06 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

6.5 190 Total

Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=64,847 sf

Runoff Volume=0.349 af

Runoff Depth=2.81"

Flow Length=190'

Tc=6.5 min

CN=81

4.81 cfs
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Summary for Reach 1R: Grassed Swale

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 1.94"    for  10 YR event
Inflow = 0.90 cfs @ 12.53 hrs,  Volume= 0.180 af
Outflow = 0.89 cfs @ 12.68 hrs,  Volume= 0.180 af,  Atten= 1%,  Lag= 8.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 1.78 fps,  Min. Travel Time= 5.0 min
Avg. Velocity = 0.81 fps,  Avg. Travel Time= 11.1 min

Peak Storage= 269 cf @ 12.60 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 2.00'  Flow Area= 14.0 sf,  Capacity= 104.91 cfs

3.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 11.00'
Length= 540.0'   Slope= 0.0185 '/'
Inlet Invert= 49.00',  Outlet Invert= 39.00'

Reach 1R: Grassed Swale
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Capacity=104.91 cfs
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Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 43.855 ac, 40.90% Impervious,  Inflow Depth > 2.63"    for  10 YR event
Inflow = 55.11 cfs @ 12.22 hrs,  Volume= 9.623 af
Primary = 55.11 cfs @ 12.22 hrs,  Volume= 9.623 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way
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Inflow Area=43.855 ac
55.11 cfs

55.11 cfs
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.801 ac, 23.66% Impervious,  Inflow Depth = 2.32"    for  10 YR event
Inflow = 17.60 cfs @ 12.10 hrs,  Volume= 1.316 af
Primary = 17.60 cfs @ 12.10 hrs,  Volume= 1.316 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
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Inflow Area=6.801 ac
17.60 cfs

17.60 cfs
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.453 ac, 0.00% Impervious,  Inflow Depth = 1.32"    for  10 YR event
Inflow = 2.97 cfs @ 12.16 hrs,  Volume= 0.269 af
Primary = 2.97 cfs @ 12.16 hrs,  Volume= 0.269 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads
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Summary for Pond FE-1: Flared End Outlet

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 1.94"    for  10 YR event
Inflow = 0.90 cfs @ 12.53 hrs,  Volume= 0.180 af
Primary = 0.90 cfs @ 12.53 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond FE-1: Flared End Outlet
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Summary for Pond POND-1: 73 Stevens St Front Recharge System

Inflow Area = 0.667 ac, 67.72% Impervious,  Inflow Depth = 3.68"    for  10 YR event
Inflow = 2.40 cfs @ 12.14 hrs,  Volume= 0.205 af
Outflow = 0.72 cfs @ 12.53 hrs,  Volume= 0.178 af,  Atten= 70%,  Lag= 23.1 min
Discarded = 0.03 cfs @ 10.88 hrs,  Volume= 0.075 af
Primary = 0.70 cfs @ 12.53 hrs,  Volume= 0.103 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 58.70' @ 12.53 hrs   Surf.Area= 2,575 sf   Storage= 4,396 cf

Plug-Flow detention time= 498.5 min calculated for 0.178 af (87% of inflow)
Center-of-Mass det. time= 440.0 min ( 1,236.3 - 796.3 )

Volume Invert Avail.Storage Storage Description

#1 56.90' 3,284 cf 23.25'W x 110.00'L x 3.21'H Prismatoid
8,210 cf Overall  x 40.0% Voids

#2 56.40' 2,550 cf Cultec R-280  x 60
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,834 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 57.90' 12.0"  Round Culvert   
L= 175.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.90' / 56.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 57.90' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 59.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 56.40' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 10.88 hrs  HW=56.90'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.70 cfs @ 12.53 hrs  HW=58.70'   (Free Discharge)
1=Culvert  (Passes 0.70 cfs of 2.07 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.70 cfs @ 3.58 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-1: 73 Stevens St Front Recharge System
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Summary for Pond POND-2: 73 Stevens St Rear Recharge System

Inflow Area = 0.442 ac, 75.97% Impervious,  Inflow Depth = 3.89"    for  10 YR event
Inflow = 1.85 cfs @ 12.10 hrs,  Volume= 0.143 af
Outflow = 0.22 cfs @ 12.74 hrs,  Volume= 0.143 af,  Atten= 88%,  Lag= 38.7 min
Discarded = 0.02 cfs @ 39.60 hrs,  Volume= 0.066 af
Primary = 0.20 cfs @ 12.74 hrs,  Volume= 0.077 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 56.99' @ 12.74 hrs   Surf.Area= 3,158 sf   Storage= 3,315 cf

Plug-Flow detention time= 436.6 min calculated for 0.143 af (100% of inflow)
Center-of-Mass det. time= 434.5 min ( 1,219.5 - 785.0 )

Volume Invert Avail.Storage Storage Description

#1 55.15' 2,632 cf 10.25'W x 200.00'L x 3.21'H Prismatoid
6,581 cf Overall  x 40.0% Voids

#2 55.65' 2,380 cf Cultec R-280  x 56
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,012 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 56.15' 12.0"  Round Culvert   
L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.15' / 55.45'   S= 0.0078 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 56.15' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 57.55' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 55.15' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 39.60 hrs  HW=55.65'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.20 cfs @ 12.74 hrs  HW=56.99'   (Free Discharge)
1=Culvert  (Passes 0.20 cfs of 2.03 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.20 cfs @ 4.07 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10 YR Rainfall=4.80"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 85HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Pond POND-2: 73 Stevens St Rear Recharge System
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 11.446 ac, 73.64% Impervious,  Inflow Depth = 4.00"    for  10 YR event
Inflow = 45.03 cfs @ 12.13 hrs,  Volume= 3.817 af
Outflow = 19.24 cfs @ 12.38 hrs,  Volume= 3.812 af,  Atten= 57%,  Lag= 15.3 min
Primary = 19.24 cfs @ 12.38 hrs,  Volume= 3.812 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 33.00' @ 12.38 hrs   Surf.Area= 28,873 sf   Storage= 53,062 cf

Plug-Flow detention time= 82.6 min calculated for 3.811 af (100% of inflow)
Center-of-Mass det. time= 82.2 min ( 865.0 - 782.8 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 117,074 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 402 0 0
31.00 12,578 6,490 6,490
32.00 25,888 19,233 25,723
33.00 28,878 27,383 53,106
34.00 31,850 30,364 83,470
35.00 35,357 33,604 117,074

Device Routing     Invert Outlet Devices

#1 Primary 29.25' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.20' / 29.25'   S= -0.0210 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.14' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 30.64' 10.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 32.42' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=19.23 cfs @ 12.38 hrs  HW=33.00'   (Free Discharge)
1=Culvert  (Passes 19.23 cfs of 29.47 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.35 cfs @ 8.02 fps)
3=Orifice/Grate  (Orifice Controls 7.32 cfs @ 6.71 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 11.57 cfs @ 2.57 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-3: Maggiore Combined Detention Basin
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Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 1.223 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10 YR event
Inflow = 5.73 cfs @ 12.08 hrs,  Volume= 0.465 af
Outflow = 0.49 cfs @ 12.98 hrs,  Volume= 0.465 af,  Atten= 91%,  Lag= 53.5 min
Discarded = 0.22 cfs @ 20.48 hrs,  Volume= 0.428 af
Primary = 0.28 cfs @ 12.98 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 44.33' @ 12.98 hrs   Surf.Area= 11,388 sf   Storage= 10,073 cf

Plug-Flow detention time= 384.1 min calculated for 0.465 af (100% of inflow)
Center-of-Mass det. time= 384.2 min ( 1,132.9 - 748.7 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 7,420 cf 53.00'W x 140.00'L x 2.50'H Prismatoid
18,550 cf Overall  x 40.0% Voids

#2 43.00' 6,597 cf 24.0" D x 140.0'L Pipe Storage  x 15

14,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 44.25' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.22 cfs @ 20.48 hrs  HW=44.00'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.28 cfs @ 12.98 hrs  HW=44.33'   (Free Discharge)
1=Culvert  (Passes 0.28 cfs of 5.11 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 0.28 cfs @ 0.92 fps)
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Pond POND-4: Maggiore 1 Recharge System
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Summary for Pond POND-5: Maggiore 1 Detention Basin

Inflow Area = 3.438 ac, 93.38% Impervious,  Inflow Depth = 2.92"    for  10 YR event
Inflow = 10.20 cfs @ 12.08 hrs,  Volume= 0.837 af
Outflow = 6.24 cfs @ 12.19 hrs,  Volume= 0.828 af,  Atten= 39%,  Lag= 6.1 min
Primary = 6.24 cfs @ 12.19 hrs,  Volume= 0.828 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.59' @ 12.19 hrs   Surf.Area= 7,405 sf   Storage= 10,162 cf

Plug-Flow detention time= 116.6 min calculated for 0.828 af (99% of inflow)
Center-of-Mass det. time= 109.4 min ( 875.2 - 765.8 )

Volume Invert Avail.Storage Storage Description

#1 38.50' 21,749 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.50 1,000 0 0
39.00 3,213 1,053 1,053
40.00 6,682 4,948 6,001
41.00 7,905 7,294 13,294
42.00 9,005 8,455 21,749

Device Routing     Invert Outlet Devices

#1 Primary 38.50' 24.0"  Round Culvert   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 38.50' / 38.29'   S= 0.0105 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 38.74' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 39.24' 8.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 40.11' 4.0' long x 1.75' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   1.7' Crest Height   
#5 Secondary 40.95' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=6.23 cfs @ 12.19 hrs  HW=40.59'   (Free Discharge)
1=Culvert  (Passes 6.23 cfs of 13.95 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.14 cfs @ 6.40 fps)
3=Orifice/Grate  (Orifice Controls 1.69 cfs @ 4.85 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 4.39 cfs @ 2.34 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-5: Maggiore 1 Detention Basin
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.286 ac, 50.11% Impervious,  Inflow Depth = 2.89"    for  10 YR event
Inflow = 16.78 cfs @ 12.17 hrs,  Volume= 1.513 af
Outflow = 6.26 cfs @ 12.54 hrs,  Volume= 1.409 af,  Atten= 63%,  Lag= 21.9 min
Primary = 6.26 cfs @ 12.54 hrs,  Volume= 1.409 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 23.07' @ 12.54 hrs   Surf.Area= 27,454 sf   Storage= 27,000 cf

Plug-Flow detention time= 177.4 min calculated for 1.408 af (93% of inflow)
Center-of-Mass det. time= 141.5 min ( 960.2 - 818.6 )

Volume Invert Avail.Storage Storage Description

#1 22.00' 149,253 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

22.00 22,688 0 0
23.00 27,133 24,911 24,911
24.00 31,645 29,389 54,300
25.00 36,863 34,254 88,554
26.00 40,469 38,666 127,220
26.50 47,663 22,033 149,253

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 18.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 24.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=6.26 cfs @ 12.54 hrs  HW=23.07'   (Free Discharge)
1=Culvert  (Barrel Controls 6.26 cfs @ 3.25 fps)

2=Orifice/Grate  (Passes 6.26 cfs of 7.44 cfs potential flow)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=22.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-6: O'Connell Way Detention Basin
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Summary for Pond POND-7: Existing Detention Basin on 71 Stevens Street

Inflow Area = 2.892 ac, 50.18% Impervious,  Inflow Depth = 2.81"    for  10 YR event
Inflow = 8.90 cfs @ 12.11 hrs,  Volume= 0.677 af
Outflow = 4.38 cfs @ 12.31 hrs,  Volume= 0.677 af,  Atten= 51%,  Lag= 12.0 min
Primary = 4.19 cfs @ 12.31 hrs,  Volume= 0.675 af
Secondary = 0.20 cfs @ 12.31 hrs,  Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 55.53' @ 12.31 hrs   Surf.Area= 4,824 sf   Storage= 6,275 cf

Plug-Flow detention time= 22.2 min calculated for 0.677 af (100% of inflow)
Center-of-Mass det. time= 22.2 min ( 844.8 - 822.6 )

Volume Invert Avail.Storage Storage Description

#1 54.00' 8,617 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

54.00 3,306 0 0
55.00 4,342 3,824 3,824
56.00 5,244 4,793 8,617

Device Routing     Invert Outlet Devices

#1 Primary 53.81' 12.0"  Round 12" HDPE   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.81' / 53.73'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 55.50' 12.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=4.18 cfs @ 12.31 hrs  HW=55.53'   (Free Discharge)
1=12" HDPE  (Inlet Controls 4.18 cfs @ 5.33 fps)

Secondary OutFlow  Max=0.19 cfs @ 12.31 hrs  HW=55.53'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 0.46 fps)
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Pond POND-7: Existing Detention Basin on 71 Stevens Street
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Summary for Pond POND-8: Existing Detention Basin on DaRosa Lot

Proposed Detention Basin

Inflow Area = 0.452 ac, 0.00% Impervious,  Inflow Depth = 2.21"    for  10 YR event
Inflow = 1.06 cfs @ 12.13 hrs,  Volume= 0.083 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 43.40' @ 24.52 hrs   Surf.Area= 2,981 sf   Storage= 3,617 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 42.00' 9,217 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.00 2,064 0 0
43.00 2,716 2,390 2,390
44.00 3,374 3,045 5,435
45.00 4,189 3,782 9,217

Device Routing     Invert Outlet Devices

#1 Primary 44.50' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=42.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-8: Existing Detention Basin on DaRosa Lot

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.452 ac

Peak Elev=43.40'

Storage=3,617 cf

1.06 cfs

0.00 cfs



Type III 24-hr  10 YR Rainfall=4.80"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 98HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Pond POND-9: Existing Culvert Crossing at 71 Stevens

Inflow Area = 5.340 ac, 44.13% Impervious,  Inflow Depth = 2.73"    for  10 YR event
Inflow = 10.17 cfs @ 12.12 hrs,  Volume= 1.215 af
Outflow = 10.04 cfs @ 12.14 hrs,  Volume= 1.215 af,  Atten= 1%,  Lag= 1.3 min
Primary = 10.04 cfs @ 12.14 hrs,  Volume= 1.215 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 5
Peak Elev= 47.35' @ 12.14 hrs   Surf.Area= 772 sf   Storage= 723 cf

Plug-Flow detention time= 2.1 min calculated for 1.215 af (100% of inflow)
Center-of-Mass det. time= 2.1 min ( 838.9 - 836.8 )

Volume Invert Avail.Storage Storage Description

#1 46.00' 5,400 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

46.00 300 0 0
47.00 650 475 475
48.00 1,000 825 1,300
49.00 1,500 1,250 2,550
50.00 2,000 1,750 4,300
50.50 2,400 1,100 5,400

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 18.0"  Round Culvert X 2.00   
L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.70'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.04 cfs @ 12.14 hrs  HW=47.35'   (Free Discharge)
1=Culvert  (Barrel Controls 10.04 cfs @ 3.96 fps)
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Pond POND-9: Existing Culvert Crossing at 71 Stevens

Inflow
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Inflow Area=5.340 ac

Peak Elev=47.35'

Storage=723 cf

18.0"

Round Culvert x 2.00

n=0.013

L=75.0'

S=0.0040 '/'

10.17 cfs

10.04 cfs
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,061 sf   67.72% Impervious   Runoff Depth=5.82"Subcatchment PRE-1: Front Area of 73 
   Flow Length=85'   Tc=10.5 min   CN=90   Runoff=3.71 cfs  0.324 af

Runoff Area=125,958 sf   50.18% Impervious   Runoff Depth=4.81"Subcatchment PRE-10: Rear of 71 
   Flow Length=335'   Tc=7.9 min   CN=81   Runoff=15.04 cfs  1.158 af

Runoff Area=41,813 sf   3.98% Impervious   Runoff Depth=4.26"Subcatchment PRE-11: Unattenuated Area 
   Flow Length=395'   Tc=8.7 min   CN=76   Runoff=4.35 cfs  0.341 af

Runoff Area=80,250 sf   5.95% Impervious   Runoff Depth=3.83"Subcatchment PRE-12: Unattenuated Area 
   Flow Length=410'   Tc=8.6 min   CN=72   Runoff=7.55 cfs  0.588 af

Runoff Area=118,483 sf   47.33% Impervious   Runoff Depth=4.69"Subcatchment PRE-13: Existing B&D 
   Flow Length=700'   Tc=6.0 min   CN=80   Runoff=14.81 cfs  1.064 af

Runoff Area=56,946 sf   16.24% Impervious   Runoff Depth=4.47"Subcatchment PRE-14: Portion of Existing 
   Flow Length=630'   Tc=6.5 min   CN=78   Runoff=6.69 cfs  0.487 af

Runoff Area=19,680 sf   0.00% Impervious   Runoff Depth=4.04"Subcatchment PRE-15: Existing DaRosa 
   Flow Length=215'   Tc=8.7 min   CN=74   Runoff=1.95 cfs  0.152 af

Runoff Area=20,900 sf   0.00% Impervious   Runoff Depth=4.69"Subcatchment PRE-16: Portion of Existing 
   Flow Length=150'   Tc=8.2 min   CN=80   Runoff=2.42 cfs  0.188 af

Runoff Area=58,635 sf   0.00% Impervious   Runoff Depth=3.00"Subcatchment PRE-17: Lot 11 Remaining 
   Flow Length=395'   Tc=8.8 min   CN=64   Runoff=4.24 cfs  0.337 af

Runoff Area=106,859 sf   0.00% Impervious   Runoff Depth=2.80"Subcatchment PRE-18: Lot 11 
   Flow Length=530'   Tc=10.1 min   CN=62   Runoff=6.85 cfs  0.573 af

Runoff Area=184,240 sf   0.00% Impervious   Runoff Depth=2.51"Subcatchment PRE-19: Lot 9 Upland Areas
   Flow Length=540'   Tc=14.5 min   CN=59   Runoff=9.12 cfs  0.883 af

Runoff Area=19,260 sf   75.97% Impervious   Runoff Depth=6.05"Subcatchment PRE-2: Rear Area of 73 
   Flow Length=70'   Tc=7.1 min   CN=92   Runoff=2.80 cfs  0.223 af

Runoff Area=470,600 sf   0.00% Impervious   Runoff Depth=3.62"Subcatchment PRE-3: Unattenuated Areas 
   Flow Length=440'   Tc=10.1 min   CN=70   Runoff=39.81 cfs  3.258 af

Runoff Area=498,594 sf   73.64% Impervious   Runoff Depth=6.17"Subcatchment PRE-4: Maggiore 2, 
   Flow Length=1,320'   Tc=9.5 min   CN=93   Runoff=67.77 cfs  5.886 af

Runoff Area=53,288 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment PRE-5: Portion of 
   Tc=6.0 min   CN=98   Runoff=8.39 cfs  0.689 af

Runoff Area=96,485 sf   89.73% Impervious   Runoff Depth=6.52"Subcatchment PRE-6: Loading Area of 
   Flow Length=975'   Tc=6.0 min   CN=96   Runoff=15.05 cfs  1.204 af
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Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=2.03"Subcatchment PRE-7: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=2.53 cfs  0.203 af

Runoff Area=215,174 sf   63.77% Impervious   Runoff Depth=5.37"Subcatchment PRE-8: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=86   Runoff=24.04 cfs  2.209 af

Runoff Area=64,847 sf   58.27% Impervious   Runoff Depth=4.81"Subcatchment PRE-9: Front of 71 Stevens, 
   Flow Length=190'   Tc=6.5 min   CN=81   Runoff=8.12 cfs  0.596 af

Avg. Flow Depth=0.34'   Max Vel=2.87 fps   Inflow=3.85 cfs  0.372 afReach 1R: Grassed Swale
n=0.030   L=540.0'   S=0.0185 '/'   Capacity=104.91 cfs   Outflow=3.59 cfs  0.372 af

   Inflow=121.63 cfs  16.538 afPond AP-1: Wetlands South of O'Connell Way
   Primary=121.63 cfs  16.538 af

   Inflow=31.01 cfs  2.327 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=31.01 cfs  2.327 af

   Inflow=6.85 cfs  0.573 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=6.85 cfs  0.573 af

   Inflow=3.85 cfs  0.372 afPond FE-1: Flared End Outlet
   Primary=3.85 cfs  0.372 af

Peak Elev=59.66'  Storage=5,375 cf   Inflow=3.71 cfs  0.324 afPond POND-1: 73 Stevens St Front Recharge 
   Discarded=0.03 cfs  0.078 af   Primary=2.93 cfs  0.218 af   Outflow=2.94 cfs  0.296 af

Peak Elev=57.72'  Storage=4,480 cf   Inflow=2.80 cfs  0.223 afPond POND-2: 73 Stevens St Rear Recharge 
   Discarded=0.02 cfs  0.068 af   Primary=1.22 cfs  0.153 af   Outflow=1.24 cfs  0.222 af

Peak Elev=33.62'  Storage=71,631 cf   Inflow=67.77 cfs  5.886 afPond POND-3: Maggiore Combined 
   Primary=32.39 cfs  5.882 af   Secondary=0.00 cfs  0.000 af   Outflow=32.39 cfs  5.882 af

Peak Elev=44.63'  Storage=12,053 cf   Inflow=8.39 cfs  0.689 afPond POND-4: Maggiore 1 Recharge System
   Discarded=0.22 cfs  0.479 af   Primary=3.05 cfs  0.211 af   Outflow=3.25 cfs  0.689 af

Peak Elev=40.89'  Storage=12,466 cf   Inflow=15.11 cfs  1.415 afPond POND-5: Maggiore 1 Detention Basin
   Primary=11.31 cfs  1.405 af   Secondary=0.00 cfs  0.000 af   Outflow=11.31 cfs  1.405 af

Peak Elev=23.51'  Storage=39,947 cf   Inflow=27.95 cfs  2.545 afPond POND-6: O'Connell Way Detention 
   Primary=12.62 cfs  2.440 af   Secondary=0.00 cfs  0.000 af   Outflow=12.62 cfs  2.440 af

Peak Elev=55.90'  Storage=8,108 cf   Inflow=15.04 cfs  1.158 afPond POND-7: Existing Detention Basin on 
   Primary=4.77 cfs  1.005 af   Secondary=7.84 cfs  0.153 af   Outflow=12.61 cfs  1.158 af

Peak Elev=44.32'  Storage=6,629 cf   Inflow=1.95 cfs  0.152 afPond POND-8: Existing Detention Basin on 
   Outflow=0.00 cfs  0.000 af

Peak Elev=48.82'  Storage=2,293 cf   Inflow=23.20 cfs  2.095 afPond POND-9: Existing Culvert Crossing at 
18.0"  Round Culvert x 2.00  n=0.013  L=75.0'  S=0.0040 '/'   Outflow=21.33 cfs  2.095 af



Type III 24-hr  100 YR Rainfall=7.00"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 102HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Total Runoff Area = 53.109 ac   Runoff Volume = 20.363 af   Average Runoff Depth = 4.60"
63.20% Pervious = 33.565 ac     36.80% Impervious = 19.544 ac
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Summary for Subcatchment PRE-1: Front Area of 73 Stevens St

Runoff = 3.71 cfs @ 12.14 hrs,  Volume= 0.324 af,  Depth= 5.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

19,681 98 Paved parking & roofs
9,380 74 >75% Grass cover, Good, HSG C

29,061 90 Weighted Average
9,380 32.28% Pervious Area

19,681 67.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 50 0.0100 0.08 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 35 0.0500 3.60 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.5 85 Total

Subcatchment PRE-1: Front Area of 73 Stevens St
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=29,061 sf

Runoff Volume=0.324 af

Runoff Depth=5.82"

Flow Length=85'

Tc=10.5 min

CN=90

3.71 cfs
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Summary for Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building

Runoff = 15.04 cfs @ 12.11 hrs,  Volume= 1.158 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

* 41,109 98 Paved Areas
* 18,846 98 Roof

5,844 76 Gravel roads, HSG A
14,995 89 Gravel roads, HSG C
3,257 98 Water Surface

19,672 39 >75% Grass cover, Good, HSG A
18,619 74 >75% Grass cover, Good, HSG C
3,616 30 Woods, Good, HSG A

125,958 81 Weighted Average
62,746 49.82% Pervious Area
63,212 50.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, 50' down slope (A-B)
Range   n= 0.130   P2= 3.50"

1.3 135 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 35 0.0700 4.26 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

0.4 115 0.0090 4.30 3.38 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

7.9 335 Total
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Subcatchment PRE-10: Rear of 71 Stevens Street, Portion of Gravel Area, Half Building
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=125,958 sf

Runoff Volume=1.158 af

Runoff Depth=4.81"

Flow Length=335'

Tc=7.9 min

CN=81

15.04 cfs
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Summary for Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St

Runoff = 4.35 cfs @ 12.12 hrs,  Volume= 0.341 af,  Depth= 4.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

1,665 98 Paved parking & roofs
2,206 89 Gravel roads, HSG C

37,942 74 >75% Grass cover, Good, HSG C

41,813 76 Weighted Average
40,148 96.02% Pervious Area
1,665 3.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

0.5 55 0.0110 1.69 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

2.1 290 0.0210 2.33 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

8.7 395 Total

Subcatchment PRE-11: Unattenuated Area to Flared Ends on 71 Stevens St
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=41,813 sf

Runoff Volume=0.341 af

Runoff Depth=4.26"

Flow Length=395'

Tc=8.7 min

CN=76

4.35 cfs
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Summary for Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch

Runoff = 7.55 cfs @ 12.12 hrs,  Volume= 0.588 af,  Depth= 3.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

4,772 98 Paved parking & roofs
6,028 39 >75% Grass cover, Good, HSG A

67,592 74 >75% Grass cover, Good, HSG C
1,858 30 Woods, Good, HSG A

80,250 72 Weighted Average
75,478 94.05% Pervious Area
4,772 5.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0110 0.14 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

2.5 360 0.0220 2.39 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.6 410 Total

Subcatchment PRE-12: Unattenuated Area on 71 Stevens St to DaRosa Ditch
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=80,250 sf

Runoff Volume=0.588 af

Runoff Depth=3.83"

Flow Length=410'

Tc=8.6 min

CN=72

7.55 cfs
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Summary for Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Existing B&D Construction Lot

Runoff = 14.81 cfs @ 12.09 hrs,  Volume= 1.064 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

56,082 98 Paved parking & roofs
3,884 89 Gravel roads, HSG C

19,480 39 >75% Grass cover, Good, HSG A
39,037 74 >75% Grass cover, Good, HSG C

118,483 80 Weighted Average
62,401 52.67% Pervious Area
56,082 47.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

1.3 320 0.0400 4.06 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.0 330 0.0100 5.36 4.21 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.011  

3.0 700 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment PRE-13: Existing B&D Construction Area Unattenuated to Wetland

Runoff
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=118,483 sf

Runoff Volume=1.064 af

Runoff Depth=4.69"

Flow Length=700'

Tc=6.0 min

CN=80

14.81 cfs
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Summary for Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream

Runoff = 6.69 cfs @ 12.09 hrs,  Volume= 0.487 af,  Depth= 4.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

9,246 98 Paved parking & roofs
45,102 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D
2,231 70 Woods, Good, HSG C

56,946 78 Weighted Average
47,700 83.76% Pervious Area
9,246 16.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 40 0.0500 0.15 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 210 0.0400 3.00 Shallow Concentrated Flow, B-C
Grassed Waterway   Kv= 15.0 fps

0.8 380 0.0200 8.41 14.86 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

6.5 630 Total

Subcatchment PRE-14: Portion of Existing DaRosa Lot to Existing Stream
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=56,946 sf

Runoff Volume=0.487 af

Runoff Depth=4.47"

Flow Length=630'

Tc=6.5 min

CN=78

6.69 cfs
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Summary for Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff = 1.95 cfs @ 12.12 hrs,  Volume= 0.152 af,  Depth= 4.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

19,500 74 >75% Grass cover, Good, HSG C
180 70 Woods, Good, HSG C

19,680 74 Weighted Average
19,680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.9 165 0.0390 3.18 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.7 215 Total

Subcatchment PRE-15: Existing DaRosa Lot to Existing Detention Basin

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=19,680 sf

Runoff Volume=0.152 af

Runoff Depth=4.04"

Flow Length=215'

Tc=8.7 min

CN=74

1.95 cfs



Type III 24-hr  100 YR Rainfall=7.00"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 112HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream

Runoff = 2.42 cfs @ 12.12 hrs,  Volume= 0.188 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

20,900 80 >75% Grass cover, Good, HSG D

20,900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.4 100 0.0600 3.94 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

8.2 150 Total

Subcatchment PRE-16: Portion of Existing Lot 11 to Existing Stream
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=20,900 sf

Runoff Volume=0.188 af

Runoff Depth=4.69"

Flow Length=150'

Tc=8.2 min

CN=80

2.42 cfs
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Summary for Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff = 4.24 cfs @ 12.13 hrs,  Volume= 0.337 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

318 39 >75% Grass cover, Good, HSG A
47,126 61 >75% Grass cover, Good, HSG B
6,212 80 >75% Grass cover, Good, HSG D
1,095 55 Woods, Good, HSG B
3,884 77 Woods, Good, HSG D

58,635 64 Weighted Average
58,635 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.2 205 0.0290 2.74 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.9 140 0.0290 2.55 Shallow Concentrated Flow, C-D
Grassed Waterway   Kv= 15.0 fps

8.8 395 Total

Subcatchment PRE-17: Lot 11 Remaining Area to Swale

Runoff
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=58,635 sf

Runoff Volume=0.337 af

Runoff Depth=3.00"

Flow Length=395'

Tc=8.8 min

CN=64

4.24 cfs
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Summary for Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 6.85 cfs @ 12.15 hrs,  Volume= 0.573 af,  Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

102,707 61 >75% Grass cover, Good, HSG B
3,076 80 >75% Grass cover, Good, HSG D

848 55 Woods, Good, HSG B
228 77 Woods, Good, HSG D

106,859 62 Weighted Average
106,859 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 50 0.0300 0.13 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

3.4 480 0.0210 2.33 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

10.1 530 Total

Subcatchment PRE-18: Lot 11 Unattenuated to Wetland System Through Stream

Runoff
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=106,859 sf

Runoff Volume=0.573 af

Runoff Depth=2.80"

Flow Length=530'

Tc=10.1 min

CN=62

6.85 cfs
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Summary for Subcatchment PRE-19: Lot 9 Upland Areas

Runoff = 9.12 cfs @ 12.21 hrs,  Volume= 0.883 af,  Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

39,080 30 Meadow, non-grazed, HSG A
96,780 71 Meadow, non-grazed, HSG C
4,760 78 Meadow, non-grazed, HSG D

19,930 30 Woods, Good, HSG A
3,730 70 Woods, Good, HSG C

19,960 77 Woods, Good, HSG D

184,240 59 Weighted Average
184,240 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 50 0.0200 0.17 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

7.8 365 0.0123 0.78 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 125 0.0248 1.10 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.5 540 Total

Subcatchment PRE-19: Lot 9 Upland Areas
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=184,240 sf

Runoff Volume=0.883 af

Runoff Depth=2.51"

Flow Length=540'

Tc=14.5 min

CN=59

9.12 cfs
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Summary for Subcatchment PRE-2: Rear Area of 73 Stevens St

Runoff = 2.80 cfs @ 12.10 hrs,  Volume= 0.223 af,  Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

14,632 98 Paved parking & roofs
4,628 74 >75% Grass cover, Good, HSG C

19,260 92 Weighted Average
4,628 24.03% Pervious Area

14,632 75.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.6 20 0.0050 0.05 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 50 0.0080 1.82 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

7.1 70 Total

Subcatchment PRE-2: Rear Area of 73 Stevens St
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=19,260 sf

Runoff Volume=0.223 af

Runoff Depth=6.05"

Flow Length=70'

Tc=7.1 min

CN=92

2.80 cfs
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Summary for Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 39.81 cfs @ 12.14 hrs,  Volume= 3.258 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

13,744 61 >75% Grass cover, Good, HSG B
167,771 74 >75% Grass cover, Good, HSG C

472 80 >75% Grass cover, Good, HSG D
52,648 55 Woods, Good, HSG B

235,170 70 Woods, Good, HSG C
795 77 Woods, Good, HSG D

470,600 70 Weighted Average
470,600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.3 80 0.0560 3.81 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.1 60 0.1800 6.83 Shallow Concentrated Flow, C-D
Unpaved   Kv= 16.1 fps

1.9 250 0.0190 2.22 Shallow Concentrated Flow, D-E
Unpaved   Kv= 16.1 fps

10.1 440 Total
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Subcatchment PRE-3: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=470,600 sf

Runoff Volume=3.258 af

Runoff Depth=3.62"

Flow Length=440'

Tc=10.1 min

CN=70

39.81 cfs
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Summary for Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas

Runoff = 67.77 cfs @ 12.13 hrs,  Volume= 5.886 af,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

341,295 98 Paved parking & roofs
60,601 89 Gravel roads, HSG C
25,888 98 Water Surface
70,810 74 >75% Grass cover, Good, HSG C

498,594 93 Weighted Average
131,411 26.36% Pervious Area
367,183 73.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.6 270 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

2.0 1,000 0.0100 8.36 41.02 Pipe Channel, C-D
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  Concrete pipe, bends & connections

9.5 1,320 Total

Subcatchment PRE-4: Maggiore 2, Common Driveway and Parking Areas
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Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=498,594 sf

Runoff Volume=5.886 af

Runoff Depth=6.17"

Flow Length=1,320'

Tc=9.5 min

CN=93

67.77 cfs
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Summary for Subcatchment PRE-5: Portion of Maggiore 1

Runoff = 8.39 cfs @ 12.08 hrs,  Volume= 0.689 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

53,288 98 Paved parking & roofs

53,288 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE-5: Portion of Maggiore 1
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Hydrograph
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=53,288 sf

Runoff Volume=0.689 af

Runoff Depth=6.76"

Tc=6.0 min

CN=98

8.39 cfs
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Summary for Subcatchment PRE-6: Loading Area of Maggiore 1

Runoff = 15.05 cfs @ 12.08 hrs,  Volume= 1.204 af,  Depth= 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

79,890 98 Paved parking & roofs
6,682 98 Water Surface
9,913 74 >75% Grass cover, Good, HSG C

96,485 96 Weighted Average
9,913 10.27% Pervious Area

86,572 89.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 50 0.0200 1.25 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

2.0 300 0.0150 2.49 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.9 625 0.0060 5.44 9.62 Pipe Channel, C-D
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.011  Concrete pipe, straight & clean

4.6 975 Total,  Increased to minimum Tc = 6.0 min

Subcatchment PRE-6: Loading Area of Maggiore 1
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=96,485 sf

Runoff Volume=1.204 af

Runoff Depth=6.52"

Flow Length=975'

Tc=6.0 min

CN=96

15.05 cfs
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Summary for Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 2.53 cfs @ 12.11 hrs,  Volume= 0.203 af,  Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment PRE-7: Unattenuated Areas to Wetlands Associated with Cotley River
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=52,366 sf

Runoff Volume=0.203 af

Runoff Depth=2.03"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

2.53 cfs
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Summary for Subcatchment PRE-8: O'Connell Way

Runoff = 24.04 cfs @ 12.17 hrs,  Volume= 2.209 af,  Depth= 5.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

110,196 98 Paved parking & roofs
27,017 98 Water Surface
8,285 39 >75% Grass cover, Good, HSG A

31,759 61 >75% Grass cover, Good, HSG B
33,571 74 >75% Grass cover, Good, HSG C
4,346 80 >75% Grass cover, Good, HSG D

215,174 86 Weighted Average
77,961 36.23% Pervious Area

137,213 63.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment PRE-8: O'Connell Way

Runoff
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Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=215,174 sf

Runoff Volume=2.209 af

Runoff Depth=5.37"

Flow Length=2,195'

Tc=13.1 min

CN=86

24.04 cfs



Type III 24-hr  100 YR Rainfall=7.00"1905-Pre-Development-Final-11-11-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 125HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building

Runoff = 8.12 cfs @ 12.09 hrs,  Volume= 0.596 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

* 37,786 98 Paved Parking and New Driveway/Sidewalks
12,548 39 >75% Grass cover, Good, HSG A
14,513 74 >75% Grass cover, Good, HSG C

64,847 81 Weighted Average
27,061 41.73% Pervious Area
37,786 58.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.9 50 0.0400 0.14 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.2 50 0.0700 4.26 Shallow Concentrated Flow, B-C
Unpaved   Kv= 16.1 fps

0.4 90 0.0400 4.06 Shallow Concentrated Flow, C-D
Paved   Kv= 20.3 fps

6.5 190 Total

Subcatchment PRE-9: Front of 71 Stevens, Parking and Half Building
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=64,847 sf

Runoff Volume=0.596 af

Runoff Depth=4.81"

Flow Length=190'

Tc=6.5 min

CN=81

8.12 cfs
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Summary for Reach 1R: Grassed Swale

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 4.02"    for  100 YR event
Inflow = 3.85 cfs @ 12.26 hrs,  Volume= 0.372 af
Outflow = 3.59 cfs @ 12.36 hrs,  Volume= 0.372 af,  Atten= 7%,  Lag= 6.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.87 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 0.98 fps,  Avg. Travel Time= 9.2 min

Peak Storage= 678 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 2.00'  Flow Area= 14.0 sf,  Capacity= 104.91 cfs

3.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 11.00'
Length= 540.0'   Slope= 0.0185 '/'
Inlet Invert= 49.00',  Outlet Invert= 39.00'

Reach 1R: Grassed Swale
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Inflow Area=1.109 ac

Avg. Flow Depth=0.34'

Max Vel=2.87 fps

n=0.030

L=540.0'

S=0.0185 '/'

Capacity=104.91 cfs

3.85 cfs

3.59 cfs
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Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 43.855 ac, 40.90% Impervious,  Inflow Depth = 4.53"    for  100 YR event
Inflow = 121.63 cfs @ 12.18 hrs,  Volume= 16.538 af
Primary = 121.63 cfs @ 12.18 hrs,  Volume= 16.538 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way

Inflow
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.801 ac, 23.66% Impervious,  Inflow Depth = 4.11"    for  100 YR event
Inflow = 31.01 cfs @ 12.10 hrs,  Volume= 2.327 af
Primary = 31.01 cfs @ 12.10 hrs,  Volume= 2.327 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.453 ac, 0.00% Impervious,  Inflow Depth = 2.80"    for  100 YR event
Inflow = 6.85 cfs @ 12.15 hrs,  Volume= 0.573 af
Primary = 6.85 cfs @ 12.15 hrs,  Volume= 0.573 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads
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Summary for Pond FE-1: Flared End Outlet

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.109 ac, 71.01% Impervious,  Inflow Depth = 4.02"    for  100 YR event
Inflow = 3.85 cfs @ 12.26 hrs,  Volume= 0.372 af
Primary = 3.85 cfs @ 12.26 hrs,  Volume= 0.372 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond FE-1: Flared End Outlet

Inflow
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Hydrograph
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Summary for Pond POND-1: 73 Stevens St Front Recharge System

Inflow Area = 0.667 ac, 67.72% Impervious,  Inflow Depth = 5.82"    for  100 YR event
Inflow = 3.71 cfs @ 12.14 hrs,  Volume= 0.324 af
Outflow = 2.94 cfs @ 12.23 hrs,  Volume= 0.296 af,  Atten= 21%,  Lag= 5.3 min
Discarded = 0.03 cfs @ 9.50 hrs,  Volume= 0.078 af
Primary = 2.93 cfs @ 12.23 hrs,  Volume= 0.218 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 59.66' @ 12.23 hrs   Surf.Area= 2,575 sf   Storage= 5,375 cf

Plug-Flow detention time= 327.4 min calculated for 0.296 af (91% of inflow)
Center-of-Mass det. time= 284.3 min ( 1,068.3 - 784.1 )

Volume Invert Avail.Storage Storage Description

#1 56.90' 3,284 cf 23.25'W x 110.00'L x 3.21'H Prismatoid
8,210 cf Overall  x 40.0% Voids

#2 56.40' 2,550 cf Cultec R-280  x 60
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,834 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 57.90' 12.0"  Round Culvert   
L= 175.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.90' / 56.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 57.90' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 59.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 56.40' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 9.50 hrs  HW=56.90'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=2.89 cfs @ 12.23 hrs  HW=59.66'   (Free Discharge)
1=Culvert  (Passes 2.89 cfs of 3.77 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.16 cfs @ 5.91 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.73 cfs @ 1.70 fps)
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Pond POND-1: 73 Stevens St Front Recharge System
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Inflow Area=0.667 ac

Peak Elev=59.66'

Storage=5,375 cf
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Summary for Pond POND-2: 73 Stevens St Rear Recharge System

Inflow Area = 0.442 ac, 75.97% Impervious,  Inflow Depth = 6.05"    for  100 YR event
Inflow = 2.80 cfs @ 12.10 hrs,  Volume= 0.223 af
Outflow = 1.24 cfs @ 12.30 hrs,  Volume= 0.222 af,  Atten= 56%,  Lag= 12.2 min
Discarded = 0.02 cfs @ 40.42 hrs,  Volume= 0.068 af
Primary = 1.22 cfs @ 12.30 hrs,  Volume= 0.153 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 57.72' @ 12.30 hrs   Surf.Area= 2,229 sf   Storage= 4,480 cf

Plug-Flow detention time= 335.4 min calculated for 0.222 af (99% of inflow)
Center-of-Mass det. time= 331.5 min ( 1,105.3 - 773.7 )

Volume Invert Avail.Storage Storage Description

#1 55.15' 2,632 cf 10.25'W x 200.00'L x 3.21'H Prismatoid
6,581 cf Overall  x 40.0% Voids

#2 55.65' 2,380 cf Cultec R-280  x 56
Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

5,012 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 56.15' 12.0"  Round Culvert   
L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.15' / 55.45'   S= 0.0078 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 56.15' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 57.55' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.5' Crest Height   
#4 Discarded 55.15' 0.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 40.42 hrs  HW=55.65'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.22 cfs @ 12.30 hrs  HW=57.72'   (Free Discharge)
1=Culvert  (Passes 1.22 cfs of 3.42 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.28 cfs @ 5.79 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.94 cfs @ 1.37 fps)
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Pond POND-2: 73 Stevens St Rear Recharge System
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 11.446 ac, 73.64% Impervious,  Inflow Depth = 6.17"    for  100 YR event
Inflow = 67.77 cfs @ 12.13 hrs,  Volume= 5.886 af
Outflow = 32.39 cfs @ 12.34 hrs,  Volume= 5.882 af,  Atten= 52%,  Lag= 12.9 min
Primary = 32.39 cfs @ 12.34 hrs,  Volume= 5.882 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 33.62' @ 12.34 hrs   Surf.Area= 30,725 sf   Storage= 71,631 cf

Plug-Flow detention time= 70.0 min calculated for 5.880 af (100% of inflow)
Center-of-Mass det. time= 69.9 min ( 841.9 - 772.0 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 117,074 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 402 0 0
31.00 12,578 6,490 6,490
32.00 25,888 19,233 25,723
33.00 28,878 27,383 53,106
34.00 31,850 30,364 83,470
35.00 35,357 33,604 117,074

Device Routing     Invert Outlet Devices

#1 Primary 29.25' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.20' / 29.25'   S= -0.0210 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.14' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 30.64' 10.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 32.42' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=32.38 cfs @ 12.34 hrs  HW=33.62'   (Free Discharge)
1=Culvert  (Inlet Controls 32.38 cfs @ 9.16 fps)

2=Orifice/Grate  (Passes < 0.39 cfs potential flow)
3=Orifice/Grate  (Passes < 8.41 cfs potential flow)
4=Sharp-Crested Rectangular Weir  (Passes < 34.76 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-3: Maggiore Combined Detention Basin
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Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 1.223 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100 YR event
Inflow = 8.39 cfs @ 12.08 hrs,  Volume= 0.689 af
Outflow = 3.25 cfs @ 12.31 hrs,  Volume= 0.689 af,  Atten= 61%,  Lag= 13.4 min
Discarded = 0.22 cfs @ 22.48 hrs,  Volume= 0.479 af
Primary = 3.05 cfs @ 12.31 hrs,  Volume= 0.211 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 44.63' @ 12.31 hrs   Surf.Area= 10,696 sf   Storage= 12,053 cf

Plug-Flow detention time= 305.6 min calculated for 0.689 af (100% of inflow)
Center-of-Mass det. time= 305.7 min ( 1,048.7 - 743.0 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 7,420 cf 53.00'W x 140.00'L x 2.50'H Prismatoid
18,550 cf Overall  x 40.0% Voids

#2 43.00' 6,597 cf 24.0" D x 140.0'L Pipe Storage  x 15

14,017 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 44.25' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.22 cfs @ 22.48 hrs  HW=44.00'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=3.04 cfs @ 12.31 hrs  HW=44.63'   (Free Discharge)
1=Culvert  (Passes 3.04 cfs of 5.51 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 3.04 cfs @ 2.07 fps)
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Pond POND-4: Maggiore 1 Recharge System
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Summary for Pond POND-5: Maggiore 1 Detention Basin

Inflow Area = 3.438 ac, 93.38% Impervious,  Inflow Depth = 4.94"    for  100 YR event
Inflow = 15.11 cfs @ 12.09 hrs,  Volume= 1.415 af
Outflow = 11.31 cfs @ 12.19 hrs,  Volume= 1.405 af,  Atten= 25%,  Lag= 6.0 min
Primary = 11.31 cfs @ 12.19 hrs,  Volume= 1.405 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.89' @ 12.19 hrs   Surf.Area= 7,776 sf   Storage= 12,466 cf

Plug-Flow detention time= 83.8 min calculated for 1.405 af (99% of inflow)
Center-of-Mass det. time= 80.0 min ( 838.9 - 758.9 )

Volume Invert Avail.Storage Storage Description

#1 38.50' 21,749 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.50 1,000 0 0
39.00 3,213 1,053 1,053
40.00 6,682 4,948 6,001
41.00 7,905 7,294 13,294
42.00 9,005 8,455 21,749

Device Routing     Invert Outlet Devices

#1 Primary 38.50' 24.0"  Round Culvert   
L= 20.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 38.50' / 38.29'   S= 0.0105 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 38.74' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 39.24' 8.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 40.11' 4.0' long x 1.75' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   1.7' Crest Height   
#5 Secondary 40.95' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=11.29 cfs @ 12.19 hrs  HW=40.89'   (Free Discharge)
1=Culvert  (Passes 11.29 cfs of 16.46 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.15 cfs @ 6.93 fps)
3=Orifice/Grate  (Orifice Controls 1.93 cfs @ 5.53 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 9.20 cfs @ 3.06 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-5: Maggiore 1 Detention Basin
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.286 ac, 50.11% Impervious,  Inflow Depth = 4.86"    for  100 YR event
Inflow = 27.95 cfs @ 12.17 hrs,  Volume= 2.545 af
Outflow = 12.62 cfs @ 12.46 hrs,  Volume= 2.440 af,  Atten= 55%,  Lag= 17.8 min
Primary = 12.62 cfs @ 12.46 hrs,  Volume= 2.440 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 23.51' @ 12.46 hrs   Surf.Area= 29,442 sf   Storage= 39,947 cf

Plug-Flow detention time= 133.9 min calculated for 2.440 af (96% of inflow)
Center-of-Mass det. time= 110.3 min ( 915.5 - 805.2 )

Volume Invert Avail.Storage Storage Description

#1 22.00' 149,253 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

22.00 22,688 0 0
23.00 27,133 24,911 24,911
24.00 31,645 29,389 54,300
25.00 36,863 34,254 88,554
26.00 40,469 38,666 127,220
26.50 47,663 22,033 149,253

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 18.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 24.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=12.62 cfs @ 12.46 hrs  HW=23.51'   (Free Discharge)
1=Culvert  (Barrel Controls 12.62 cfs @ 3.91 fps)

2=Orifice/Grate  (Passes 12.62 cfs of 13.39 cfs potential flow)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=22.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-6: O'Connell Way Detention Basin
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Summary for Pond POND-7: Existing Detention Basin on 71 Stevens Street

Inflow Area = 2.892 ac, 50.18% Impervious,  Inflow Depth = 4.81"    for  100 YR event
Inflow = 15.04 cfs @ 12.11 hrs,  Volume= 1.158 af
Outflow = 12.61 cfs @ 12.17 hrs,  Volume= 1.158 af,  Atten= 16%,  Lag= 3.6 min
Primary = 4.77 cfs @ 12.17 hrs,  Volume= 1.005 af
Secondary = 7.84 cfs @ 12.17 hrs,  Volume= 0.153 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 55.90' @ 12.17 hrs   Surf.Area= 5,156 sf   Storage= 8,108 cf

Plug-Flow detention time= 20.7 min calculated for 1.157 af (100% of inflow)
Center-of-Mass det. time= 20.7 min ( 828.0 - 807.3 )

Volume Invert Avail.Storage Storage Description

#1 54.00' 8,617 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

54.00 3,306 0 0
55.00 4,342 3,824 3,824
56.00 5,244 4,793 8,617

Device Routing     Invert Outlet Devices

#1 Primary 53.81' 12.0"  Round 12" HDPE   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.81' / 53.73'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 55.50' 12.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=4.77 cfs @ 12.17 hrs  HW=55.90'   (Free Discharge)
1=12" HDPE  (Inlet Controls 4.77 cfs @ 6.07 fps)

Secondary OutFlow  Max=7.78 cfs @ 12.17 hrs  HW=55.90'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 7.78 cfs @ 1.62 fps)
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Pond POND-7: Existing Detention Basin on 71 Stevens Street
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Summary for Pond POND-8: Existing Detention Basin on DaRosa Lot

Proposed Detention Basin

Inflow Area = 0.452 ac, 0.00% Impervious,  Inflow Depth = 4.04"    for  100 YR event
Inflow = 1.95 cfs @ 12.12 hrs,  Volume= 0.152 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 44.32' @ 24.52 hrs   Surf.Area= 3,631 sf   Storage= 6,629 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 42.00' 9,217 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.00 2,064 0 0
43.00 2,716 2,390 2,390
44.00 3,374 3,045 5,435
45.00 4,189 3,782 9,217

Device Routing     Invert Outlet Devices

#1 Primary 44.50' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=42.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-8: Existing Detention Basin on DaRosa Lot
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Summary for Pond POND-9: Existing Culvert Crossing at 71 Stevens

Inflow Area = 5.340 ac, 44.13% Impervious,  Inflow Depth = 4.71"    for  100 YR event
Inflow = 23.20 cfs @ 12.14 hrs,  Volume= 2.095 af
Outflow = 21.33 cfs @ 12.19 hrs,  Volume= 2.095 af,  Atten= 8%,  Lag= 2.7 min
Primary = 21.33 cfs @ 12.19 hrs,  Volume= 2.095 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 5
Peak Elev= 48.82' @ 12.19 hrs   Surf.Area= 1,412 sf   Storage= 2,293 cf

Plug-Flow detention time= 1.8 min calculated for 2.094 af (100% of inflow)
Center-of-Mass det. time= 1.9 min ( 822.3 - 820.4 )

Volume Invert Avail.Storage Storage Description

#1 46.00' 5,400 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

46.00 300 0 0
47.00 650 475 475
48.00 1,000 825 1,300
49.00 1,500 1,250 2,550
50.00 2,000 1,750 4,300
50.50 2,400 1,100 5,400

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 18.0"  Round Culvert X 2.00   
L= 75.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.70'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=21.27 cfs @ 12.19 hrs  HW=48.81'   (Free Discharge)
1=Culvert  (Barrel Controls 21.27 cfs @ 6.02 fps)
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Pond POND-9: Existing Culvert Crossing at 71 Stevens
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=246,660 sf   0.00% Impervious   Runoff Depth>0.53"Subcatchment 13En: Pre Dev Lot 13 - 
   Flow Length=260'   Tc=13.4 min   CN=60   Runoff=1.87 cfs  10,871 cf

Runoff Area=141,280 sf   0.00% Impervious   Runoff Depth>0.61"Subcatchment 13Es: Pre Dev Lot 13 - 
   Flow Length=300'   Tc=13.3 min   CN=62   Runoff=1.37 cfs  7,214 cf

   Inflow=3.23 cfs  18,085 cfPond AP-4: Analysis Point 4
   Primary=3.23 cfs  18,085 cf

Total Runoff Area = 387,940 sf   Runoff Volume = 18,085 cf   Average Runoff Depth = 0.56"
100.00% Pervious = 387,940 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 1.87 cfs @ 12.25 hrs,  Volume= 10,871 cf,  Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 8,250 30 Meadow, non-grazed, HSG A (Soil 255A)
* 125,030 58 Meadow, non-grazed, HSG B (Soil 276A)
* 11,400 58 Meadow, non-grazed, HSG B (Soil 230A)
* 8,020 78 Meadow, non-grazed, HSG D (Soil 9A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 45,250 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 10,370 79 Woods, Fair, HSG D (Soil 9A)
* 2,510 76 Gravel paths, HSG A (Soil 255A)
* 14,330 85 Gravel paths, HSG B (Soil 276A)
* 1,410 85 Gravel paths, HSG B (Soil 230A)
* 2,180 91 Gravel paths, HSG D (Soil 9A)

246,660 60 Weighted Average
246,660 60 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.4 50 0.0050 0.10 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.3 150 0.0070 0.59 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.7 60 0.0833 1.44 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

13.4 260 Total
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Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition
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Summary for Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 1.37 cfs @ 12.23 hrs,  Volume= 7,214 cf,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 0 30 Meadow, non-grazed, HSG A (Soil 255A)
* 37,390 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 58 Meadow, non-grazed, HSG B (Soil 230A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 36 Woods, Fair, HSG A (Soil 255A)
* 87,130 60 Woods, Fair, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 230A)
* 11,960 79 Woods, Fair, HSG D (Soil 9A)
* 4,800 85 Gravel paths, HSG B (Soil 276A)

141,280 62 Weighted Average
141,280 62 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 50 0.0080 0.12 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.5 170 0.0080 0.63 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 80 0.0100 0.70 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

13.3 300 Total
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Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 387,940 sf, 0.00% Impervious,  Inflow Depth > 0.56"    for  2 YR Storm event
Inflow = 3.23 cfs @ 12.24 hrs,  Volume= 18,085 cf
Primary = 3.23 cfs @ 12.24 hrs,  Volume= 18,085 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=246,660 sf   0.00% Impervious   Runoff Depth>1.18"Subcatchment 13En: Pre Dev Lot 13 - 
   Flow Length=260'   Tc=13.4 min   CN=60   Runoff=5.41 cfs  24,282 cf

Runoff Area=141,280 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment 13Es: Pre Dev Lot 13 - 
   Flow Length=300'   Tc=13.3 min   CN=62   Runoff=3.57 cfs  15,443 cf

   Inflow=8.98 cfs  39,725 cfPond AP-4: Analysis Point 4
   Primary=8.98 cfs  39,725 cf

Total Runoff Area = 387,940 sf   Runoff Volume = 39,725 cf   Average Runoff Depth = 1.23"
100.00% Pervious = 387,940 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 5.41 cfs @ 12.21 hrs,  Volume= 24,282 cf,  Depth> 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 8,250 30 Meadow, non-grazed, HSG A (Soil 255A)
* 125,030 58 Meadow, non-grazed, HSG B (Soil 276A)
* 11,400 58 Meadow, non-grazed, HSG B (Soil 230A)
* 8,020 78 Meadow, non-grazed, HSG D (Soil 9A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 45,250 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 10,370 79 Woods, Fair, HSG D (Soil 9A)
* 2,510 76 Gravel paths, HSG A (Soil 255A)
* 14,330 85 Gravel paths, HSG B (Soil 276A)
* 1,410 85 Gravel paths, HSG B (Soil 230A)
* 2,180 91 Gravel paths, HSG D (Soil 9A)

246,660 60 Weighted Average
246,660 60 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.4 50 0.0050 0.10 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.3 150 0.0070 0.59 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.7 60 0.0833 1.44 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

13.4 260 Total
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Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition
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Summary for Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 3.57 cfs @ 12.20 hrs,  Volume= 15,443 cf,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 0 30 Meadow, non-grazed, HSG A (Soil 255A)
* 37,390 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 58 Meadow, non-grazed, HSG B (Soil 230A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 36 Woods, Fair, HSG A (Soil 255A)
* 87,130 60 Woods, Fair, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 230A)
* 11,960 79 Woods, Fair, HSG D (Soil 9A)
* 4,800 85 Gravel paths, HSG B (Soil 276A)

141,280 62 Weighted Average
141,280 62 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 50 0.0080 0.12 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.5 170 0.0080 0.63 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 80 0.0100 0.70 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

13.3 300 Total
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Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=141,280 sf

Runoff Volume=15,443 cf

Runoff Depth>1.31"

Flow Length=300'

Tc=13.3 min

CN=62

3.57 cfs
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 387,940 sf, 0.00% Impervious,  Inflow Depth > 1.23"    for  10 YR Storm event
Inflow = 8.98 cfs @ 12.21 hrs,  Volume= 39,725 cf
Primary = 8.98 cfs @ 12.21 hrs,  Volume= 39,725 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=246,660 sf   0.00% Impervious   Runoff Depth>2.60"Subcatchment 13En: Pre Dev Lot 13 - 
   Flow Length=260'   Tc=13.4 min   CN=60   Runoff=13.16 cfs  53,344 cf

Runoff Area=141,280 sf   0.00% Impervious   Runoff Depth>2.79"Subcatchment 13Es: Pre Dev Lot 13 - 
   Flow Length=300'   Tc=13.3 min   CN=62   Runoff=8.22 cfs  32,875 cf

   Inflow=21.37 cfs  86,219 cfPond AP-4: Analysis Point 4
   Primary=21.37 cfs  86,219 cf

Total Runoff Area = 387,940 sf   Runoff Volume = 86,219 cf   Average Runoff Depth = 2.67"
100.00% Pervious = 387,940 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 13.16 cfs @ 12.19 hrs,  Volume= 53,344 cf,  Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 8,250 30 Meadow, non-grazed, HSG A (Soil 255A)
* 125,030 58 Meadow, non-grazed, HSG B (Soil 276A)
* 11,400 58 Meadow, non-grazed, HSG B (Soil 230A)
* 8,020 78 Meadow, non-grazed, HSG D (Soil 9A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 45,250 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 10,370 79 Woods, Fair, HSG D (Soil 9A)
* 2,510 76 Gravel paths, HSG A (Soil 255A)
* 14,330 85 Gravel paths, HSG B (Soil 276A)
* 1,410 85 Gravel paths, HSG B (Soil 230A)
* 2,180 91 Gravel paths, HSG D (Soil 9A)

246,660 60 Weighted Average
246,660 60 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.4 50 0.0050 0.10 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.3 150 0.0070 0.59 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

0.7 60 0.0833 1.44 Shallow Concentrated Flow, C-D
Woodland   Kv= 5.0 fps

13.4 260 Total
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Subcatchment 13En: Pre Dev Lot 13 - North Section - Existing Condition

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=246,660 sf

Runoff Volume=53,344 cf

Runoff Depth>2.60"

Flow Length=260'

Tc=13.4 min

CN=60

13.16 cfs
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Summary for Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 8.22 cfs @ 12.19 hrs,  Volume= 32,875 cf,  Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 0 30 Meadow, non-grazed, HSG A (Soil 255A)
* 37,390 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 58 Meadow, non-grazed, HSG B (Soil 230A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 36 Woods, Fair, HSG A (Soil 255A)
* 87,130 60 Woods, Fair, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 230A)
* 11,960 79 Woods, Fair, HSG D (Soil 9A)
* 4,800 85 Gravel paths, HSG B (Soil 276A)

141,280 62 Weighted Average
141,280 62 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 50 0.0080 0.12 Sheet Flow, A-B
Range   n= 0.130   P2= 3.50"

4.5 170 0.0080 0.63 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.9 80 0.0100 0.70 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

13.3 300 Total



Type III 24-hr  100 YR Storm Rainfall=7.00"1905-Pre-Development Lot 13
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 18HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Subcatchment 13Es: Pre Dev Lot 13 - South Section - Existing Condition

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=141,280 sf

Runoff Volume=32,875 cf

Runoff Depth>2.79"

Flow Length=300'

Tc=13.3 min

CN=62

8.22 cfs
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 387,940 sf, 0.00% Impervious,  Inflow Depth > 2.67"    for  100 YR Storm event
Inflow = 21.37 cfs @ 12.19 hrs,  Volume= 86,219 cf
Primary = 21.37 cfs @ 12.19 hrs,  Volume= 86,219 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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Inflow Area=387,940 sf
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,230,725 sf   0.00% Impervious   Runoff Depth=1.01"Subcatchment PRE-20: Majority of LIT 
   Tc=20.0 min   CN=70   Runoff=20.59 cfs  2.374 af

Runoff Area=62,469 sf   13.40% Impervious   Runoff Depth=1.24"Subcatchment PRE-21: Area Flowing to 
   Tc=10.0 min   CN=74   Runoff=1.74 cfs  0.148 af

   Inflow=20.59 cfs  2.374 afPond AP-5: Wetlands Associated with Barstow Pond
   Primary=20.59 cfs  2.374 af

   Inflow=1.74 cfs  0.148 afPond AP-6: Isolated Wetland Area
   Primary=1.74 cfs  0.148 af

Total Runoff Area = 29.688 ac   Runoff Volume = 2.522 af   Average Runoff Depth = 1.02"
99.35% Pervious = 29.496 ac     0.65% Impervious = 0.192 ac
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Summary for Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff = 20.59 cfs @ 12.30 hrs,  Volume= 2.374 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

246,145 71 Meadow, non-grazed, HSG C
984,580 70 Woods, Good, HSG C

1,230,725 70 Weighted Average
1,230,725 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

20.0 Direct Entry, 

Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=1,230,725 sf

Runoff Volume=2.374 af

Runoff Depth=1.01"

Tc=20.0 min

CN=70

20.59 cfs
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Summary for Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff = 1.74 cfs @ 12.15 hrs,  Volume= 0.148 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

8,370 98 Water Surface
54,099 70 Woods, Good, HSG C

62,469 74 Weighted Average
54,099 86.60% Pervious Area
8,370 13.40% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=62,469 sf

Runoff Volume=0.148 af

Runoff Depth=1.24"

Tc=10.0 min

CN=74

1.74 cfs
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Summary for Pond AP-5: Wetlands Associated with Barstow Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 28.254 ac, 0.00% Impervious,  Inflow Depth = 1.01"    for  2 YR event
Inflow = 20.59 cfs @ 12.30 hrs,  Volume= 2.374 af
Primary = 20.59 cfs @ 12.30 hrs,  Volume= 2.374 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-5: Wetlands Associated with Barstow Pond
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Summary for Pond AP-6: Isolated Wetland Area

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.434 ac, 13.40% Impervious,  Inflow Depth = 1.24"    for  2 YR event
Inflow = 1.74 cfs @ 12.15 hrs,  Volume= 0.148 af
Primary = 1.74 cfs @ 12.15 hrs,  Volume= 0.148 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-6: Isolated Wetland Area

Inflow
Primary

Hydrograph

Time  (hours)
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,230,725 sf   0.00% Impervious   Runoff Depth=1.89"Subcatchment PRE-20: Majority of LIT 
   Tc=20.0 min   CN=70   Runoff=41.05 cfs  4.448 af

Runoff Area=62,469 sf   13.40% Impervious   Runoff Depth=2.21"Subcatchment PRE-21: Area Flowing to 
   Tc=10.0 min   CN=74   Runoff=3.21 cfs  0.264 af

   Inflow=41.05 cfs  4.448 afPond AP-5: Wetlands Associated with Barstow Pond
   Primary=41.05 cfs  4.448 af

   Inflow=3.21 cfs  0.264 afPond AP-6: Isolated Wetland Area
   Primary=3.21 cfs  0.264 af

Total Runoff Area = 29.688 ac   Runoff Volume = 4.712 af   Average Runoff Depth = 1.90"
99.35% Pervious = 29.496 ac     0.65% Impervious = 0.192 ac



Type III 24-hr  10 YR Rainfall=4.80"1905-Pre-Development-LIT Site-North
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 8HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff = 41.05 cfs @ 12.29 hrs,  Volume= 4.448 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

246,145 71 Meadow, non-grazed, HSG C
984,580 70 Woods, Good, HSG C

1,230,725 70 Weighted Average
1,230,725 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

20.0 Direct Entry, 

Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=1,230,725 sf

Runoff Volume=4.448 af

Runoff Depth=1.89"

Tc=20.0 min

CN=70

41.05 cfs
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Summary for Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff = 3.21 cfs @ 12.14 hrs,  Volume= 0.264 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

8,370 98 Water Surface
54,099 70 Woods, Good, HSG C

62,469 74 Weighted Average
54,099 86.60% Pervious Area
8,370 13.40% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=62,469 sf

Runoff Volume=0.264 af

Runoff Depth=2.21"

Tc=10.0 min

CN=74

3.21 cfs
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Summary for Pond AP-5: Wetlands Associated with Barstow Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 28.254 ac, 0.00% Impervious,  Inflow Depth = 1.89"    for  10 YR event
Inflow = 41.05 cfs @ 12.29 hrs,  Volume= 4.448 af
Primary = 41.05 cfs @ 12.29 hrs,  Volume= 4.448 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-5: Wetlands Associated with Barstow Pond
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Inflow Area=28.254 ac
41.05 cfs

41.05 cfs
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Summary for Pond AP-6: Isolated Wetland Area

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.434 ac, 13.40% Impervious,  Inflow Depth = 2.21"    for  10 YR event
Inflow = 3.21 cfs @ 12.14 hrs,  Volume= 0.264 af
Primary = 3.21 cfs @ 12.14 hrs,  Volume= 0.264 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-6: Isolated Wetland Area
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,230,725 sf   0.00% Impervious   Runoff Depth=3.62"Subcatchment PRE-20: Majority of LIT 
   Tc=20.0 min   CN=70   Runoff=80.63 cfs  8.519 af

Runoff Area=62,469 sf   13.40% Impervious   Runoff Depth=4.04"Subcatchment PRE-21: Area Flowing to 
   Tc=10.0 min   CN=74   Runoff=5.93 cfs  0.483 af

   Inflow=80.63 cfs  8.519 afPond AP-5: Wetlands Associated with Barstow Pond
   Primary=80.63 cfs  8.519 af

   Inflow=5.93 cfs  0.483 afPond AP-6: Isolated Wetland Area
   Primary=5.93 cfs  0.483 af

Total Runoff Area = 29.688 ac   Runoff Volume = 9.002 af   Average Runoff Depth = 3.64"
99.35% Pervious = 29.496 ac     0.65% Impervious = 0.192 ac
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Summary for Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff = 80.63 cfs @ 12.28 hrs,  Volume= 8.519 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

246,145 71 Meadow, non-grazed, HSG C
984,580 70 Woods, Good, HSG C

1,230,725 70 Weighted Average
1,230,725 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

20.0 Direct Entry, 

Subcatchment PRE-20: Majority of LIT Site-North Parcel

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=1,230,725 sf

Runoff Volume=8.519 af

Runoff Depth=3.62"

Tc=20.0 min

CN=70

80.63 cfs
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Summary for Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff = 5.93 cfs @ 12.14 hrs,  Volume= 0.483 af,  Depth= 4.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

8,370 98 Water Surface
54,099 70 Woods, Good, HSG C

62,469 74 Weighted Average
54,099 86.60% Pervious Area
8,370 13.40% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment PRE-21: Area Flowing to Isolated Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=62,469 sf

Runoff Volume=0.483 af

Runoff Depth=4.04"

Tc=10.0 min

CN=74

5.93 cfs
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Summary for Pond AP-5: Wetlands Associated with Barstow Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 28.254 ac, 0.00% Impervious,  Inflow Depth = 3.62"    for  100 YR event
Inflow = 80.63 cfs @ 12.28 hrs,  Volume= 8.519 af
Primary = 80.63 cfs @ 12.28 hrs,  Volume= 8.519 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-5: Wetlands Associated with Barstow Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=28.254 ac
80.63 cfs

80.63 cfs
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Summary for Pond AP-6: Isolated Wetland Area

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.434 ac, 13.40% Impervious,  Inflow Depth = 4.04"    for  100 YR event
Inflow = 5.93 cfs @ 12.14 hrs,  Volume= 0.483 af
Primary = 5.93 cfs @ 12.14 hrs,  Volume= 0.483 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4

Pond AP-6: Isolated Wetland Area

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.434 ac
5.93 cfs

5.93 cfs
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 Post Development Hydrologic Analysis 

 LIT Site-South Parcel 



POST-1

Unattenuated Areas to

 Wetlands Associated

 with Cotley River

POST-10

Lot 11 Unattenuated to

 Wetland System

 Through Stream

POST-2A

(new Subcat)

POST-2B

(new Subcat)

POST-3A

(new Subcat)

POST-3B

(new Subcat)

POST-4

Unattenuated Areas to

 Wetlands Associated

 with Cotley River

POST-5

Unattenuated Areas to

 Wetlands Associated

 with Cotley River

POST-6

O'Connell Way

POST-7A

Portion of New Parking

 Garage

POST-7B

Portion of New Parking

 Garage

POST-7C

Portion of New Parking

 Garage

POST-7D

Areas around Parking

 Garage including new

 Road

POST-8

Portion of Existing Lot 11

 to Existing Stream

POST-9A

Unattenuated Area from

 "Lot 9" to Wetlands

 Associated with Cotley

 River

POST-9B

Northerly Portion of

 Parking on "Lot 9"

POST-9C

Southerly Portion of

 Parking on "Lot 9"

7P

Recharge System 1

AP-1

Wetlands South of

 O'Connell Way

AP-2

Ditch/Stream North of

 O'Connell Way at Lot 11

AP-3

Existing Culvert Crossing

 at Crossroads

POND-3

Maggiore Combined

 Detention Basin

POND-4

Maggiore 1 Recharge

 System

POND-6

O'Connell Way Detention

 Basin

POND-7A

New Ponds

POND-7B

New Ponds

RECH-1

Recharge System 1

RECH-2

Recharge System 2

Routing Diagram for 1905-Post-Development-Final-11-12-12
Prepared by Field Engineering Co. Inc.,  Printed 12/17/2012
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Subcat Reach Pond Link
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=390,851 sf   0.00% Impervious   Runoff Depth=1.01"Subcatchment POST-1: Unattenuated 
   Tc=10.0 min   CN=70   Runoff=8.47 cfs  0.754 af

Runoff Area=58,322 sf   0.00% Impervious   Runoff Depth=0.71"Subcatchment POST-10: Lot 11 
   Tc=6.0 min   CN=64   Runoff=0.90 cfs  0.079 af

Runoff Area=99,329 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment POST-2A: (new Subcat)
   Tc=6.0 min   CN=98   Runoff=7.75 cfs  0.621 af

Runoff Area=225,125 sf   94.02% Impervious   Runoff Depth=3.15"Subcatchment POST-2B: (new Subcat)
   Tc=6.0 min   CN=97   Runoff=17.34 cfs  1.359 af

Runoff Area=362,007 sf   90.37% Impervious   Runoff Depth=3.05"Subcatchment POST-3A: (new Subcat)
   Tc=6.0 min   CN=96   Runoff=27.42 cfs  2.109 af

Runoff Area=160,883 sf   64.64% Impervious   Runoff Depth=2.45"Subcatchment POST-3B: (new Subcat)
   Tc=6.0 min   CN=90   Runoff=10.43 cfs  0.753 af

Runoff Area=15,984 sf   21.60% Impervious   Runoff Depth=1.57"Subcatchment POST-4: Unattenuated 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=79   Runoff=0.64 cfs  0.048 af

Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=0.31"Subcatchment POST-5: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=0.17 cfs  0.031 af

Runoff Area=274,360 sf   73.83% Impervious   Runoff Depth=2.36"Subcatchment POST-6: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=89   Runoff=13.75 cfs  1.237 af

Runoff Area=113,237 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment POST-7A: Portion of New 
   Tc=6.0 min   CN=98   Runoff=8.84 cfs  0.708 af

Runoff Area=126,773 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment POST-7B: Portion of New 
   Tc=6.0 min   CN=98   Runoff=9.89 cfs  0.792 af

Runoff Area=43,737 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment POST-7C: Portion of New 
   Tc=0.0 min   CN=98   Runoff=4.11 cfs  0.273 af

Runoff Area=180,246 sf   24.11% Impervious   Runoff Depth=1.06"Subcatchment POST-7D: Areas around 
   Tc=10.0 min   CN=71   Runoff=4.18 cfs  0.367 af

Runoff Area=8,974 sf   0.00% Impervious   Runoff Depth=1.64"Subcatchment POST-8: Portion of Existing 
   Tc=6.0 min   CN=80   Runoff=0.39 cfs  0.028 af

Runoff Area=52,000 sf   0.00% Impervious   Runoff Depth=0.62"Subcatchment POST-9A: Unattenuated 
   Flow Length=75'   Tc=8.3 min   CN=62   Runoff=0.59 cfs  0.061 af

Runoff Area=66,000 sf   100.00% Impervious   Runoff Depth=3.27"Subcatchment POST-9B: Northerly 
   Tc=6.0 min   CN=98   Runoff=5.15 cfs  0.412 af
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Runoff Area=64,900 sf   94.61% Impervious   Runoff Depth=3.15"Subcatchment POST-9C: Southerly 
   Tc=6.0 min   CN=97   Runoff=5.00 cfs  0.392 af

Pond 7P: Recharge System 1

   Inflow=24.20 cfs  7.283 afPond AP-1: Wetlands South of O'Connell Way
   Primary=24.20 cfs  7.283 af

   Inflow=0.39 cfs  0.028 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=0.39 cfs  0.028 af

   Inflow=0.90 cfs  0.079 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=0.90 cfs  0.079 af

Peak Elev=33.08'  Storage=109,494 cf   Inflow=55.18 cfs  4.221 afPond POND-3: Maggiore Combined 
   Primary=5.38 cfs  3.678 af   Secondary=0.00 cfs  0.000 af   Outflow=5.38 cfs  3.678 af

Peak Elev=43.89'  Storage=9,081 cf   Inflow=7.75 cfs  0.621 afPond POND-4: Maggiore 1 Recharge System
   Discarded=0.28 cfs  0.401 af   Primary=3.29 cfs  0.220 af   Outflow=3.57 cfs  0.621 af

Peak Elev=23.16'  Storage=35,282 cf   Inflow=13.75 cfs  1.237 afPond POND-6: O'Connell Way Detention 
   Primary=0.77 cfs  0.974 af   Secondary=0.00 cfs  0.000 af   Outflow=0.77 cfs  0.974 af

Peak Elev=40.87'  Storage=17,210 cf   Inflow=13.65 cfs  0.846 afPond POND-7A: New Ponds
   Primary=3.43 cfs  0.753 af   Secondary=0.00 cfs  0.000 af   Outflow=3.43 cfs  0.753 af

Peak Elev=40.26'  Storage=9,479 cf   Inflow=3.57 cfs  0.801 afPond POND-7B: New Ponds
   Primary=2.88 cfs  0.760 af   Secondary=0.00 cfs  0.000 af   Outflow=2.88 cfs  0.760 af

Peak Elev=46.84'  Storage=11,629 cf   Inflow=8.84 cfs  0.708 afPond RECH-1: Recharge System 1
   Discarded=0.67 cfs  0.708 af   Primary=0.00 cfs  0.000 af   Outflow=0.67 cfs  0.708 af

Peak Elev=45.58'  Storage=9,658 cf   Inflow=12.19 cfs  1.066 afPond RECH-2: Recharge System 2
   Discarded=0.40 cfs  0.586 af   Primary=9.50 cfs  0.480 af   Outflow=9.90 cfs  1.066 af

Total Runoff Area = 52.688 ac   Runoff Volume = 10.024 af   Average Runoff Depth = 2.28"
38.88% Pervious = 20.485 ac     61.12% Impervious = 32.203 ac
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Summary for Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 8.47 cfs @ 12.15 hrs,  Volume= 0.754 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

11,864 61 >75% Grass cover, Good, HSG B
142,223 74 >75% Grass cover, Good, HSG C

456 80 >75% Grass cover, Good, HSG D
45,589 55 Woods, Good, HSG B

163,721 70 Woods, Good, HSG C
26,998 77 Woods, Good, HSG D

390,851 70 Weighted Average
390,851 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=390,851 sf

Runoff Volume=0.754 af

Runoff Depth=1.01"

Tc=10.0 min

CN=70

8.47 cfs
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Summary for Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 0.90 cfs @ 12.11 hrs,  Volume= 0.079 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

48,049 61 >75% Grass cover, Good, HSG B
6,493 80 >75% Grass cover, Good, HSG D
1,821 70 Woods, Good, HSG C
1,959 77 Woods, Good, HSG D

58,322 64 Weighted Average
58,322 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=58,322 sf

Runoff Volume=0.079 af

Runoff Depth=0.71"

Tc=6.0 min

CN=64

0.90 cfs



Type III 24-hr  2 YR Rainfall=3.50"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 6HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment POST-2A: (new Subcat)

Runoff = 7.75 cfs @ 12.08 hrs,  Volume= 0.621 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

99,329 98 Paved parking & roofs

99,329 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=99,329 sf

Runoff Volume=0.621 af

Runoff Depth=3.27"

Tc=6.0 min

CN=98

7.75 cfs
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Summary for Subcatchment POST-2B: (new Subcat)

Runoff = 17.34 cfs @ 12.08 hrs,  Volume= 1.359 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

96,638 98 Paved parking & roofs
* 15,034 98 Water Surface-Detention Area

13,453 74 >75% Grass cover, Good, HSG C
100,000 98 Paved parking & roofs

225,125 97 Weighted Average
13,453 5.98% Pervious Area

211,672 94.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=225,125 sf

Runoff Volume=1.359 af

Runoff Depth=3.15"

Tc=6.0 min

CN=97

17.34 cfs
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Summary for Subcatchment POST-3A: (new Subcat)

Runoff = 27.42 cfs @ 12.08 hrs,  Volume= 2.109 af,  Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

86,604 98 Paved parking & roofs
214,664 98 Paved parking & roofs

* 25,887 98 Water Surface, Detention Area
1,349 61 >75% Grass cover, Good, HSG B

33,503 74 >75% Grass cover, Good, HSG C

362,007 96 Weighted Average
34,852 9.63% Pervious Area

327,155 90.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=362,007 sf

Runoff Volume=2.109 af

Runoff Depth=3.05"

Tc=6.0 min

CN=96

27.42 cfs
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Summary for Subcatchment POST-3B: (new Subcat)

Runoff = 10.43 cfs @ 12.09 hrs,  Volume= 0.753 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

104,001 98 Paved parking & roofs
56,882 74 >75% Grass cover, Good, HSG C

160,883 90 Weighted Average
56,882 35.36% Pervious Area

104,001 64.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=160,883 sf

Runoff Volume=0.753 af

Runoff Depth=2.45"

Tc=6.0 min

CN=90

10.43 cfs
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Summary for Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 0.64 cfs @ 12.11 hrs,  Volume= 0.048 af,  Depth= 1.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

* 3,452 98 Water Surface, Detention Area
12,532 74 >75% Grass cover, Good, HSG C

15,984 79 Weighted Average
12,532 78.40% Pervious Area
3,452 21.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=15,984 sf

Runoff Volume=0.048 af

Runoff Depth=1.57"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=79

0.64 cfs
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Summary for Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 0.17 cfs @ 12.32 hrs,  Volume= 0.031 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=52,366 sf

Runoff Volume=0.031 af

Runoff Depth=0.31"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

0.17 cfs
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Summary for Subcatchment POST-6: O'Connell Way

Runoff = 13.75 cfs @ 12.18 hrs,  Volume= 1.237 af,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

175,540 98 Paved parking & roofs
27,017 98 Water Surface
8,653 39 >75% Grass cover, Good, HSG A

42,608 61 >75% Grass cover, Good, HSG B
14,196 74 >75% Grass cover, Good, HSG C
6,346 80 >75% Grass cover, Good, HSG D

274,360 89 Weighted Average
71,803 26.17% Pervious Area

202,557 73.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment POST-6: O'Connell Way

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=274,360 sf

Runoff Volume=1.237 af

Runoff Depth=2.36"

Flow Length=2,195'

Tc=13.1 min

CN=89

13.75 cfs
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Summary for Subcatchment POST-7A: Portion of New Parking Garage

Runoff = 8.84 cfs @ 12.08 hrs,  Volume= 0.708 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

113,237 98 Paved parking & roofs

113,237 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7A: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=113,237 sf

Runoff Volume=0.708 af

Runoff Depth=3.27"

Tc=6.0 min

CN=98

8.84 cfs



Type III 24-hr  2 YR Rainfall=3.50"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 15HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment POST-7B: Portion of New Parking Garage

Runoff = 9.89 cfs @ 12.08 hrs,  Volume= 0.792 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

126,773 98 Paved parking & roofs

126,773 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7B: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=126,773 sf

Runoff Volume=0.792 af

Runoff Depth=3.27"

Tc=6.0 min

CN=98

9.89 cfs
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Summary for Subcatchment POST-7C: Portion of New Parking Garage

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 4.11 cfs @ 12.00 hrs,  Volume= 0.273 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

43,737 98 Paved parking & roofs

43,737 100.00% Impervious Area

Subcatchment POST-7C: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=43,737 sf

Runoff Volume=0.273 af

Runoff Depth=3.27"

Tc=0.0 min

CN=98

4.11 cfs
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Summary for Subcatchment POST-7D: Areas around Parking Garage including new Road

Runoff = 4.18 cfs @ 12.15 hrs,  Volume= 0.367 af,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

35,989 98 Paved parking & roofs
* 7,475 98 Water Surface, Detention Area

47,739 39 >75% Grass cover, Good, HSG A
88,676 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D

180,246 71 Weighted Average
136,782 75.89% Pervious Area
43,464 24.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-7D: Areas around Parking Garage including new Road

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=180,246 sf

Runoff Volume=0.367 af

Runoff Depth=1.06"

Tc=10.0 min

CN=71

4.18 cfs
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Summary for Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream

Runoff = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

8,974 80 >75% Grass cover, Good, HSG D

8,974 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=8,974 sf

Runoff Volume=0.028 af

Runoff Depth=1.64"

Tc=6.0 min

CN=80

0.39 cfs



Type III 24-hr  2 YR Rainfall=3.50"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 19HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River

Runoff = 0.59 cfs @ 12.15 hrs,  Volume= 0.061 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

4,000 30 Meadow, non-grazed, HSG A
6,000 78 Meadow, non-grazed, HSG D
9,000 30 Woods, Good, HSG A

18,000 77 Woods, Good, HSG D
5,000 39 >75% Grass cover, Good, HSG A

10,000 80 >75% Grass cover, Good, HSG D

52,000 62 Weighted Average
52,000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 25 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

8.3 75 Total

Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=52,000 sf

Runoff Volume=0.061 af

Runoff Depth=0.62"

Flow Length=75'

Tc=8.3 min

CN=62

0.59 cfs
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Summary for Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff = 5.15 cfs @ 12.08 hrs,  Volume= 0.412 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

66,000 98 Paved parking & roofs

66,000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=66,000 sf

Runoff Volume=0.412 af

Runoff Depth=3.27"

Tc=6.0 min

CN=98

5.15 cfs
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Summary for Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff = 5.00 cfs @ 12.08 hrs,  Volume= 0.392 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Rainfall=3.50"

Area (sf) CN Description

61,400 98 Paved parking & roofs
* 3,500 74 Landscaped Islands-HSG C

64,900 97 Weighted Average
3,500 5.39% Pervious Area

61,400 94.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 YR Rainfall=3.50"

Runoff Area=64,900 sf

Runoff Volume=0.392 af

Runoff Depth=3.15"

Tc=6.0 min

CN=97

5.00 cfs
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Summary for Pond 7P: Recharge System 1

[40] Hint: Not Described (Outflow=Inflow)

Routing by Stor-Ind method
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Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 51.143 ac, 62.97% Impervious,  Inflow Depth > 1.71"    for  2 YR event
Inflow = 24.20 cfs @ 12.13 hrs,  Volume= 7.283 af
Primary = 24.20 cfs @ 12.13 hrs,  Volume= 7.283 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way

Inflow
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Time  (hours)
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Inflow Area=51.143 ac
24.20 cfs

24.20 cfs
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.206 ac, 0.00% Impervious,  Inflow Depth = 1.64"    for  2 YR event
Inflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af
Primary = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

Inflow
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Inflow Area=0.206 ac
0.39 cfs

0.39 cfs
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.339 ac, 0.00% Impervious,  Inflow Depth = 0.71"    for  2 YR event
Inflow = 0.90 cfs @ 12.11 hrs,  Volume= 0.079 af
Primary = 0.90 cfs @ 12.11 hrs,  Volume= 0.079 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.339 ac
0.90 cfs

0.90 cfs
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 17.172 ac, 85.94% Impervious,  Inflow Depth = 2.95"    for  2 YR event
Inflow = 55.18 cfs @ 12.08 hrs,  Volume= 4.221 af
Outflow = 5.38 cfs @ 12.89 hrs,  Volume= 3.678 af,  Atten= 90%,  Lag= 48.1 min
Primary = 5.38 cfs @ 12.89 hrs,  Volume= 3.678 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 33.08' @ 12.89 hrs   Surf.Area= 41,764 sf   Storage= 109,494 cf

Plug-Flow detention time= 385.2 min calculated for 3.678 af (87% of inflow)
Center-of-Mass det. time= 327.1 min ( 1,101.9 - 774.8 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 195,207 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 22,075 0 0
31.00 35,768 28,922 28,922
32.00 38,620 37,194 66,116
33.00 41,529 40,075 106,190
34.00 44,492 43,011 149,201
35.00 47,520 46,006 195,207

Device Routing     Invert Outlet Devices

#1 Primary 30.00' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.00' / 29.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.50' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 31.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 33.00' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=5.36 cfs @ 12.89 hrs  HW=33.08'   (Free Discharge)
1=Culvert  (Passes 5.36 cfs of 25.97 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.33 cfs @ 7.61 fps)
3=Orifice/Grate  (Orifice Controls 4.44 cfs @ 6.36 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.58 cfs @ 0.93 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-3: Maggiore Combined Detention Basin

Inflow
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Hydrograph
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Inflow Area=17.172 ac

Peak Elev=33.08'

Storage=109,494 cf

55.18 cfs

5.38 cfs

5.38 cfs

0.00 cfs
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Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 2.280 ac,100.00% Impervious,  Inflow Depth = 3.27"    for  2 YR event
Inflow = 7.75 cfs @ 12.08 hrs,  Volume= 0.621 af
Outflow = 3.57 cfs @ 12.25 hrs,  Volume= 0.621 af,  Atten= 54%,  Lag= 9.9 min
Discarded = 0.28 cfs @ 12.25 hrs,  Volume= 0.401 af
Primary = 3.29 cfs @ 12.25 hrs,  Volume= 0.220 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 43.89' @ 12.25 hrs   Surf.Area= 15,323 sf   Storage= 9,081 cf

Plug-Flow detention time= 144.5 min calculated for 0.621 af (100% of inflow)
Center-of-Mass det. time= 144.4 min ( 899.0 - 754.6 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 12,060 cf 100.50'W x 100.00'L x 3.00'H Prismatoid
30,150 cf Overall  x 40.0% Voids

#2 43.00' 10,799 cf 30.0" D x 100.0'L Pipe Storage  x 22

22,859 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 43.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.28 cfs @ 12.25 hrs  HW=43.89'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=3.28 cfs @ 12.25 hrs  HW=43.89'   (Free Discharge)
1=Culvert  (Passes 3.28 cfs of 4.47 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 3.28 cfs @ 2.12 fps)
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Pond POND-4: Maggiore 1 Recharge System
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.298 ac, 73.83% Impervious,  Inflow Depth = 2.36"    for  2 YR event
Inflow = 13.75 cfs @ 12.18 hrs,  Volume= 1.237 af
Outflow = 0.77 cfs @ 15.12 hrs,  Volume= 0.974 af,  Atten= 94%,  Lag= 176.8 min
Primary = 0.77 cfs @ 15.12 hrs,  Volume= 0.974 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 23.16' @ 15.12 hrs   Surf.Area= 25,655 sf   Storage= 35,282 cf

Plug-Flow detention time= 556.6 min calculated for 0.974 af (79% of inflow)
Center-of-Mass det. time= 477.8 min ( 1,291.9 - 814.1 )

Volume Invert Avail.Storage Storage Description

#1 21.50' 173,855 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

21.50 2,384 0 0
22.00 22,143 6,132 6,132
24.00 28,209 50,352 56,484
25.00 37,334 32,772 89,255
26.00 42,638 39,986 129,241
27.00 46,589 44,614 173,855

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 25.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.77 cfs @ 15.12 hrs  HW=23.16'   (Free Discharge)
1=Culvert  (Passes 0.77 cfs of 7.38 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.77 cfs @ 4.42 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=21.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-6: O'Connell Way Detention Basin
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Summary for Pond POND-7A: New Ponds

Inflow Area = 10.652 ac, 70.52% Impervious,  Inflow Depth = 0.95"    for  2 YR event
Inflow = 13.65 cfs @ 12.14 hrs,  Volume= 0.846 af
Outflow = 3.43 cfs @ 12.62 hrs,  Volume= 0.753 af,  Atten= 75%,  Lag= 28.8 min
Primary = 3.43 cfs @ 12.62 hrs,  Volume= 0.753 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.87' @ 12.62 hrs   Surf.Area= 10,969 sf   Storage= 17,210 cf

Plug-Flow detention time= 139.4 min calculated for 0.753 af (89% of inflow)
Center-of-Mass det. time= 97.2 min ( 900.7 - 803.4 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 81,224 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 7,474 0 0
40.00 9,262 8,368 8,368
41.00 11,215 10,239 18,607
42.00 13,326 12,271 30,877
43.00 15,566 14,446 45,323
44.00 17,921 16,744 62,067
45.00 20,393 19,157 81,224

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 12.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 38.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 39.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 42.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.50' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=3.43 cfs @ 12.62 hrs  HW=40.87'   (Free Discharge)
1=Culvert  (Barrel Controls 3.43 cfs @ 4.37 fps)

2=Orifice/Grate  (Passes 3.43 cfs of 3.54 cfs potential flow)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  2 YR Rainfall=3.50"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 33HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Pond POND-7A: New Ponds
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Summary for Pond POND-7B: New Ponds

[81] Warning: Exceeded Pond POND-7A by 0.04' @ 15.12 hrs

Inflow Area = 11.019 ac, 68.89% Impervious,  Inflow Depth > 0.87"    for  2 YR event
Inflow = 3.57 cfs @ 12.51 hrs,  Volume= 0.801 af
Outflow = 2.88 cfs @ 13.32 hrs,  Volume= 0.760 af,  Atten= 19%,  Lag= 48.4 min
Primary = 2.88 cfs @ 13.32 hrs,  Volume= 0.760 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.26' @ 13.32 hrs   Surf.Area= 5,278 sf   Storage= 9,479 cf

Plug-Flow detention time= 122.7 min calculated for 0.760 af (95% of inflow)
Center-of-Mass det. time= 82.9 min ( 980.1 - 897.2 )

Volume Invert Avail.Storage Storage Description

#1 38.00' 36,733 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.00 3,158 0 0
39.00 4,056 3,607 3,607
40.00 5,014 4,535 8,142
41.00 6,031 5,523 13,665
42.00 7,105 6,568 20,233
43.00 8,236 7,671 27,903
44.00 9,423 8,830 36,733

Device Routing     Invert Outlet Devices

#1 Primary 38.00' 12.0"  Round Culvert   
L= 50.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 38.00' / 37.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 38.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 40.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.87 cfs @ 13.32 hrs  HW=40.26'   (Free Discharge)
1=Culvert  (Passes 2.87 cfs of 4.77 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.16 cfs @ 5.92 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.71 cfs @ 1.67 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-7B: New Ponds
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Summary for Pond RECH-1: Recharge System 1

Inflow Area = 2.600 ac,100.00% Impervious,  Inflow Depth = 3.27"    for  2 YR event
Inflow = 8.84 cfs @ 12.08 hrs,  Volume= 0.708 af
Outflow = 0.67 cfs @ 11.18 hrs,  Volume= 0.708 af,  Atten= 92%,  Lag= 0.0 min
Discarded = 0.67 cfs @ 11.18 hrs,  Volume= 0.708 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 46.84' @ 13.11 hrs   Surf.Area= 12,563 sf   Storage= 11,629 cf

Plug-Flow detention time= 129.0 min calculated for 0.708 af (100% of inflow)
Center-of-Mass det. time= 129.0 min ( 883.5 - 754.6 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 12,188 cf 50.25'W x 250.00'L x 3.50'H Prismatoid
43,969 cf Overall - 13,499 cf Embedded = 30,470 cf  x 40.0% Voids

#2 46.00' 13,499 cf 30.0" D x 250.0'L Pipe Storage  x 11  Inside #1

25,687 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 47.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 45.00' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.67 cfs @ 11.18 hrs  HW=45.04'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.67 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=45.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond RECH-1: Recharge System 1
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Summary for Pond RECH-2: Recharge System 2

[79] Warning: Submerged Pond RECH-1 Primary device # 1 OUTLET by 0.58'

Inflow Area = 6.514 ac,100.00% Impervious,  Inflow Depth = 1.96"    for  2 YR event
Inflow = 12.19 cfs @ 12.07 hrs,  Volume= 1.066 af
Outflow = 9.90 cfs @ 12.13 hrs,  Volume= 1.066 af,  Atten= 19%,  Lag= 4.1 min
Discarded = 0.40 cfs @ 8.72 hrs,  Volume= 0.586 af
Primary = 9.50 cfs @ 12.13 hrs,  Volume= 0.480 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4
Peak Elev= 45.58' @ 12.13 hrs   Surf.Area= 7,538 sf   Storage= 9,658 cf

Plug-Flow detention time= 69.1 min calculated for 1.065 af (100% of inflow)
Center-of-Mass det. time= 69.1 min ( 822.2 - 753.1 )

Volume Invert Avail.Storage Storage Description

#1 43.25' 7,313 cf 50.25'W x 150.00'L x 3.50'H Prismatoid
26,381 cf Overall - 8,099 cf Embedded = 18,282 cf  x 40.0% Voids

#2 44.25' 8,099 cf 30.0" D x 150.0'L Pipe Storage  x 11  Inside #1

15,412 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 43.75' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.75' / 43.00'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 44.75' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 43.25' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.40 cfs @ 8.72 hrs  HW=43.29'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.40 cfs)

Primary OutFlow  Max=9.47 cfs @ 12.13 hrs  HW=45.58'   (Free Discharge)
1=Culvert  (Passes 9.47 cfs of 12.81 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 9.47 cfs @ 2.98 fps)
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Pond RECH-2: Recharge System 2
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=390,851 sf   0.00% Impervious   Runoff Depth=1.89"Subcatchment POST-1: Unattenuated 
   Tc=10.0 min   CN=70   Runoff=16.91 cfs  1.413 af

Runoff Area=58,322 sf   0.00% Impervious   Runoff Depth=1.45"Subcatchment POST-10: Lot 11 
   Tc=6.0 min   CN=64   Runoff=2.12 cfs  0.162 af

Runoff Area=99,329 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment POST-2A: (new Subcat)
   Tc=6.0 min   CN=98   Runoff=10.69 cfs  0.867 af

Runoff Area=225,125 sf   94.02% Impervious   Runoff Depth=4.45"Subcatchment POST-2B: (new Subcat)
   Tc=6.0 min   CN=97   Runoff=24.04 cfs  1.916 af

Runoff Area=362,007 sf   90.37% Impervious   Runoff Depth=4.33"Subcatchment POST-3A: (new Subcat)
   Tc=6.0 min   CN=96   Runoff=38.27 cfs  3.001 af

Runoff Area=160,883 sf   64.64% Impervious   Runoff Depth=3.68"Subcatchment POST-3B: (new Subcat)
   Tc=6.0 min   CN=90   Runoff=15.41 cfs  1.134 af

Runoff Area=15,984 sf   21.60% Impervious   Runoff Depth=2.63"Subcatchment POST-4: Unattenuated 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=79   Runoff=1.08 cfs  0.080 af

Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=0.83"Subcatchment POST-5: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=0.82 cfs  0.083 af

Runoff Area=274,360 sf   73.83% Impervious   Runoff Depth=3.58"Subcatchment POST-6: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=89   Runoff=20.57 cfs  1.879 af

Runoff Area=113,237 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment POST-7A: Portion of New 
   Tc=6.0 min   CN=98   Runoff=12.18 cfs  0.989 af

Runoff Area=126,773 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment POST-7B: Portion of New 
   Tc=6.0 min   CN=98   Runoff=13.64 cfs  1.107 af

Runoff Area=43,737 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment POST-7C: Portion of New 
   Tc=0.0 min   CN=98   Runoff=5.66 cfs  0.382 af

Runoff Area=180,246 sf   24.11% Impervious   Runoff Depth=1.97"Subcatchment POST-7D: Areas around 
   Tc=10.0 min   CN=71   Runoff=8.16 cfs  0.678 af

Runoff Area=8,974 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment POST-8: Portion of Existing 
   Tc=6.0 min   CN=80   Runoff=0.66 cfs  0.047 af

Runoff Area=52,000 sf   0.00% Impervious   Runoff Depth=1.32"Subcatchment POST-9A: Unattenuated 
   Flow Length=75'   Tc=8.3 min   CN=62   Runoff=1.54 cfs  0.131 af

Runoff Area=66,000 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment POST-9B: Northerly 
   Tc=6.0 min   CN=98   Runoff=7.10 cfs  0.576 af



Type III 24-hr  10 YR Rainfall=4.80"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 41HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Runoff Area=64,900 sf   94.61% Impervious   Runoff Depth=4.45"Subcatchment POST-9C: Southerly 
   Tc=6.0 min   CN=97   Runoff=6.93 cfs  0.552 af

Pond 7P: Recharge System 1

   Inflow=45.33 cfs  11.824 afPond AP-1: Wetlands South of O'Connell Way
   Primary=45.33 cfs  11.824 af

   Inflow=0.66 cfs  0.047 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=0.66 cfs  0.047 af

   Inflow=2.12 cfs  0.162 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=2.12 cfs  0.162 af

Peak Elev=33.70'  Storage=135,912 cf   Inflow=77.72 cfs  6.051 afPond POND-3: Maggiore Combined 
   Primary=20.90 cfs  5.500 af   Secondary=0.00 cfs  0.000 af   Outflow=20.90 cfs  5.500 af

Peak Elev=44.15'  Storage=11,514 cf   Inflow=10.69 cfs  0.867 afPond POND-4: Maggiore 1 Recharge 
   Discarded=0.29 cfs  0.457 af   Primary=4.86 cfs  0.410 af   Outflow=5.15 cfs  0.867 af

Peak Elev=23.94'  Storage=54,989 cf   Inflow=20.57 cfs  1.879 afPond POND-6: O'Connell Way Detention 
   Primary=1.07 cfs  1.604 af   Secondary=0.00 cfs  0.000 af   Outflow=1.07 cfs  1.604 af

Peak Elev=42.16'  Storage=33,024 cf   Inflow=21.90 cfs  1.609 afPond POND-7A: New Ponds
   Primary=4.77 cfs  1.516 af   Secondary=0.00 cfs  0.000 af   Outflow=4.77 cfs  1.516 af

Peak Elev=40.43'  Storage=10,415 cf   Inflow=4.94 cfs  1.596 afPond POND-7B: New Ponds
   Primary=4.79 cfs  1.555 af   Secondary=0.00 cfs  0.000 af   Outflow=4.79 cfs  1.555 af

Peak Elev=47.27'  Storage=15,530 cf   Inflow=12.18 cfs  0.989 afPond RECH-1: Recharge System 1
   Discarded=0.67 cfs  0.871 af   Primary=1.80 cfs  0.118 af   Outflow=2.47 cfs  0.989 af

Peak Elev=45.83'  Storage=10,995 cf   Inflow=16.80 cfs  1.606 afPond RECH-2: Recharge System 2
   Discarded=0.40 cfs  0.675 af   Primary=13.82 cfs  0.931 af   Outflow=14.22 cfs  1.606 af

Total Runoff Area = 52.688 ac   Runoff Volume = 14.997 af   Average Runoff Depth = 3.42"
38.88% Pervious = 20.485 ac     61.12% Impervious = 32.203 ac
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Summary for Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 16.91 cfs @ 12.15 hrs,  Volume= 1.413 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

11,864 61 >75% Grass cover, Good, HSG B
142,223 74 >75% Grass cover, Good, HSG C

456 80 >75% Grass cover, Good, HSG D
45,589 55 Woods, Good, HSG B

163,721 70 Woods, Good, HSG C
26,998 77 Woods, Good, HSG D

390,851 70 Weighted Average
390,851 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=390,851 sf

Runoff Volume=1.413 af

Runoff Depth=1.89"

Tc=10.0 min

CN=70

16.91 cfs
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Summary for Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 2.12 cfs @ 12.10 hrs,  Volume= 0.162 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

48,049 61 >75% Grass cover, Good, HSG B
6,493 80 >75% Grass cover, Good, HSG D
1,821 70 Woods, Good, HSG C
1,959 77 Woods, Good, HSG D

58,322 64 Weighted Average
58,322 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=58,322 sf

Runoff Volume=0.162 af

Runoff Depth=1.45"

Tc=6.0 min

CN=64

2.12 cfs
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Summary for Subcatchment POST-2A: (new Subcat)

Runoff = 10.69 cfs @ 12.08 hrs,  Volume= 0.867 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

99,329 98 Paved parking & roofs

99,329 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=99,329 sf

Runoff Volume=0.867 af

Runoff Depth=4.56"

Tc=6.0 min

CN=98

10.69 cfs
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Summary for Subcatchment POST-2B: (new Subcat)

Runoff = 24.04 cfs @ 12.08 hrs,  Volume= 1.916 af,  Depth= 4.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

96,638 98 Paved parking & roofs
* 15,034 98 Water Surface-Detention Area

13,453 74 >75% Grass cover, Good, HSG C
100,000 98 Paved parking & roofs

225,125 97 Weighted Average
13,453 5.98% Pervious Area

211,672 94.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=225,125 sf

Runoff Volume=1.916 af

Runoff Depth=4.45"

Tc=6.0 min

CN=97

24.04 cfs
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Summary for Subcatchment POST-3A: (new Subcat)

Runoff = 38.27 cfs @ 12.08 hrs,  Volume= 3.001 af,  Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

86,604 98 Paved parking & roofs
214,664 98 Paved parking & roofs

* 25,887 98 Water Surface, Detention Area
1,349 61 >75% Grass cover, Good, HSG B

33,503 74 >75% Grass cover, Good, HSG C

362,007 96 Weighted Average
34,852 9.63% Pervious Area

327,155 90.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=362,007 sf

Runoff Volume=3.001 af

Runoff Depth=4.33"

Tc=6.0 min

CN=96

38.27 cfs
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Summary for Subcatchment POST-3B: (new Subcat)

Runoff = 15.41 cfs @ 12.09 hrs,  Volume= 1.134 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

104,001 98 Paved parking & roofs
56,882 74 >75% Grass cover, Good, HSG C

160,883 90 Weighted Average
56,882 35.36% Pervious Area

104,001 64.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=160,883 sf

Runoff Volume=1.134 af

Runoff Depth=3.68"

Tc=6.0 min

CN=90

15.41 cfs
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Summary for Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 1.08 cfs @ 12.10 hrs,  Volume= 0.080 af,  Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

* 3,452 98 Water Surface, Detention Area
12,532 74 >75% Grass cover, Good, HSG C

15,984 79 Weighted Average
12,532 78.40% Pervious Area
3,452 21.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=15,984 sf

Runoff Volume=0.080 af

Runoff Depth=2.63"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=79

1.08 cfs
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Summary for Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 0.82 cfs @ 12.13 hrs,  Volume= 0.083 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=52,366 sf

Runoff Volume=0.083 af

Runoff Depth=0.83"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

0.82 cfs
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Summary for Subcatchment POST-6: O'Connell Way

Runoff = 20.57 cfs @ 12.18 hrs,  Volume= 1.879 af,  Depth= 3.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

175,540 98 Paved parking & roofs
27,017 98 Water Surface
8,653 39 >75% Grass cover, Good, HSG A

42,608 61 >75% Grass cover, Good, HSG B
14,196 74 >75% Grass cover, Good, HSG C
6,346 80 >75% Grass cover, Good, HSG D

274,360 89 Weighted Average
71,803 26.17% Pervious Area

202,557 73.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment POST-6: O'Connell Way

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=274,360 sf

Runoff Volume=1.879 af

Runoff Depth=3.58"

Flow Length=2,195'

Tc=13.1 min

CN=89

20.57 cfs
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Summary for Subcatchment POST-7A: Portion of New Parking Garage

Runoff = 12.18 cfs @ 12.08 hrs,  Volume= 0.989 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

113,237 98 Paved parking & roofs

113,237 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7A: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=113,237 sf

Runoff Volume=0.989 af

Runoff Depth=4.56"

Tc=6.0 min

CN=98

12.18 cfs
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Summary for Subcatchment POST-7B: Portion of New Parking Garage

Runoff = 13.64 cfs @ 12.08 hrs,  Volume= 1.107 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

126,773 98 Paved parking & roofs

126,773 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7B: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=126,773 sf

Runoff Volume=1.107 af

Runoff Depth=4.56"

Tc=6.0 min

CN=98

13.64 cfs
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Summary for Subcatchment POST-7C: Portion of New Parking Garage

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 5.66 cfs @ 12.00 hrs,  Volume= 0.382 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

43,737 98 Paved parking & roofs

43,737 100.00% Impervious Area

Subcatchment POST-7C: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=43,737 sf

Runoff Volume=0.382 af

Runoff Depth=4.56"

Tc=0.0 min

CN=98

5.66 cfs
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Summary for Subcatchment POST-7D: Areas around Parking Garage including new Road

Runoff = 8.16 cfs @ 12.15 hrs,  Volume= 0.678 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

35,989 98 Paved parking & roofs
* 7,475 98 Water Surface, Detention Area

47,739 39 >75% Grass cover, Good, HSG A
88,676 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D

180,246 71 Weighted Average
136,782 75.89% Pervious Area
43,464 24.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-7D: Areas around Parking Garage including new Road

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=180,246 sf

Runoff Volume=0.678 af

Runoff Depth=1.97"

Tc=10.0 min

CN=71

8.16 cfs
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Summary for Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream

Runoff = 0.66 cfs @ 12.09 hrs,  Volume= 0.047 af,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

8,974 80 >75% Grass cover, Good, HSG D

8,974 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=8,974 sf

Runoff Volume=0.047 af

Runoff Depth=2.72"

Tc=6.0 min

CN=80

0.66 cfs
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Summary for Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River

Runoff = 1.54 cfs @ 12.13 hrs,  Volume= 0.131 af,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

4,000 30 Meadow, non-grazed, HSG A
6,000 78 Meadow, non-grazed, HSG D
9,000 30 Woods, Good, HSG A

18,000 77 Woods, Good, HSG D
5,000 39 >75% Grass cover, Good, HSG A

10,000 80 >75% Grass cover, Good, HSG D

52,000 62 Weighted Average
52,000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 25 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

8.3 75 Total

Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=52,000 sf

Runoff Volume=0.131 af

Runoff Depth=1.32"

Flow Length=75'

Tc=8.3 min

CN=62

1.54 cfs
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Summary for Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff = 7.10 cfs @ 12.08 hrs,  Volume= 0.576 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

66,000 98 Paved parking & roofs

66,000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=66,000 sf

Runoff Volume=0.576 af

Runoff Depth=4.56"

Tc=6.0 min

CN=98

7.10 cfs
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Summary for Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff = 6.93 cfs @ 12.08 hrs,  Volume= 0.552 af,  Depth= 4.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Rainfall=4.80"

Area (sf) CN Description

61,400 98 Paved parking & roofs
* 3,500 74 Landscaped Islands-HSG C

64,900 97 Weighted Average
3,500 5.39% Pervious Area

61,400 94.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 YR Rainfall=4.80"

Runoff Area=64,900 sf

Runoff Volume=0.552 af

Runoff Depth=4.45"

Tc=6.0 min

CN=97

6.93 cfs
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Summary for Pond 7P: Recharge System 1

[40] Hint: Not Described (Outflow=Inflow)

Routing by Stor-Ind method
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Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 51.143 ac, 62.97% Impervious,  Inflow Depth > 2.77"    for  10 YR event
Inflow = 45.33 cfs @ 12.17 hrs,  Volume= 11.824 af
Primary = 45.33 cfs @ 12.17 hrs,  Volume= 11.824 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.206 ac, 0.00% Impervious,  Inflow Depth = 2.72"    for  10 YR event
Inflow = 0.66 cfs @ 12.09 hrs,  Volume= 0.047 af
Primary = 0.66 cfs @ 12.09 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.339 ac, 0.00% Impervious,  Inflow Depth = 1.45"    for  10 YR event
Inflow = 2.12 cfs @ 12.10 hrs,  Volume= 0.162 af
Primary = 2.12 cfs @ 12.10 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 17.172 ac, 85.94% Impervious,  Inflow Depth = 4.23"    for  10 YR event
Inflow = 77.72 cfs @ 12.08 hrs,  Volume= 6.051 af
Outflow = 20.90 cfs @ 12.44 hrs,  Volume= 5.500 af,  Atten= 73%,  Lag= 21.1 min
Primary = 20.90 cfs @ 12.44 hrs,  Volume= 5.500 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 33.70' @ 12.44 hrs   Surf.Area= 43,598 sf   Storage= 135,912 cf

Plug-Flow detention time= 309.4 min calculated for 5.498 af (91% of inflow)
Center-of-Mass det. time= 264.0 min ( 1,030.6 - 766.6 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 195,207 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 22,075 0 0
31.00 35,768 28,922 28,922
32.00 38,620 37,194 66,116
33.00 41,529 40,075 106,190
34.00 44,492 43,011 149,201
35.00 47,520 46,006 195,207

Device Routing     Invert Outlet Devices

#1 Primary 30.00' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.00' / 29.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.50' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 31.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 33.00' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=20.89 cfs @ 12.44 hrs  HW=33.70'   (Free Discharge)
1=Culvert  (Passes 20.89 cfs of 29.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.37 cfs @ 8.50 fps)
3=Orifice/Grate  (Orifice Controls 5.17 cfs @ 7.40 fps)
4=Sharp-Crested Rectangular Weir  (Weir Controls 15.35 cfs @ 2.85 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=30.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-3: Maggiore Combined Detention Basin
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Inflow Area=17.172 ac

Peak Elev=33.70'

Storage=135,912 cf
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0.00 cfs



Type III 24-hr  10 YR Rainfall=4.80"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 66HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 2.280 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10 YR event
Inflow = 10.69 cfs @ 12.08 hrs,  Volume= 0.867 af
Outflow = 5.15 cfs @ 12.23 hrs,  Volume= 0.867 af,  Atten= 52%,  Lag= 9.1 min
Discarded = 0.29 cfs @ 12.23 hrs,  Volume= 0.457 af
Primary = 4.86 cfs @ 12.23 hrs,  Volume= 0.410 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 44.15' @ 12.23 hrs   Surf.Area= 15,533 sf   Storage= 11,514 cf

Plug-Flow detention time= 127.3 min calculated for 0.867 af (100% of inflow)
Center-of-Mass det. time= 127.4 min ( 876.1 - 748.7 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 12,060 cf 100.50'W x 100.00'L x 3.00'H Prismatoid
30,150 cf Overall  x 40.0% Voids

#2 43.00' 10,799 cf 30.0" D x 100.0'L Pipe Storage  x 22

22,859 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 43.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.29 cfs @ 12.23 hrs  HW=44.15'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.29 cfs)

Primary OutFlow  Max=4.86 cfs @ 12.23 hrs  HW=44.15'   (Free Discharge)
1=Culvert  (Inlet Controls 4.86 cfs @ 6.19 fps)

2=Sharp-Crested Rectangular Weir  (Passes 4.86 cfs of 7.03 cfs potential flow)
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Pond POND-4: Maggiore 1 Recharge System
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Inflow Area=2.280 ac

Peak Elev=44.15'

Storage=11,514 cf
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4.86 cfs
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.298 ac, 73.83% Impervious,  Inflow Depth = 3.58"    for  10 YR event
Inflow = 20.57 cfs @ 12.18 hrs,  Volume= 1.879 af
Outflow = 1.07 cfs @ 15.22 hrs,  Volume= 1.604 af,  Atten= 95%,  Lag= 182.5 min
Primary = 1.07 cfs @ 15.22 hrs,  Volume= 1.604 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 23.94' @ 15.22 hrs   Surf.Area= 28,029 sf   Storage= 54,989 cf

Plug-Flow detention time= 628.4 min calculated for 1.603 af (85% of inflow)
Center-of-Mass det. time= 566.1 min ( 1,368.5 - 802.4 )

Volume Invert Avail.Storage Storage Description

#1 21.50' 173,855 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

21.50 2,384 0 0
22.00 22,143 6,132 6,132
24.00 28,209 50,352 56,484
25.00 37,334 32,772 89,255
26.00 42,638 39,986 129,241
27.00 46,589 44,614 173,855

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 25.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.07 cfs @ 15.22 hrs  HW=23.94'   (Free Discharge)
1=Culvert  (Passes 1.07 cfs of 19.85 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.07 cfs @ 6.14 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=21.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-6: O'Connell Way Detention Basin
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Inflow Area=6.298 ac
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Summary for Pond POND-7A: New Ponds

Inflow Area = 10.652 ac, 70.52% Impervious,  Inflow Depth = 1.81"    for  10 YR event
Inflow = 21.90 cfs @ 12.14 hrs,  Volume= 1.609 af
Outflow = 4.77 cfs @ 12.78 hrs,  Volume= 1.516 af,  Atten= 78%,  Lag= 38.9 min
Primary = 4.77 cfs @ 12.78 hrs,  Volume= 1.516 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 42.16' @ 12.78 hrs   Surf.Area= 13,682 sf   Storage= 33,024 cf

Plug-Flow detention time= 124.0 min calculated for 1.516 af (94% of inflow)
Center-of-Mass det. time= 96.6 min ( 893.2 - 796.6 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 81,224 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 7,474 0 0
40.00 9,262 8,368 8,368
41.00 11,215 10,239 18,607
42.00 13,326 12,271 30,877
43.00 15,566 14,446 45,323
44.00 17,921 16,744 62,067
45.00 20,393 19,157 81,224

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 12.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 38.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 39.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 42.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.50' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=4.77 cfs @ 12.78 hrs  HW=42.16'   (Free Discharge)
1=Culvert  (Barrel Controls 4.77 cfs @ 6.08 fps)

2=Orifice/Grate  (Passes < 5.56 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 0.82 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=39.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-7A: New Ponds
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Summary for Pond POND-7B: New Ponds

[81] Warning: Exceeded Pond POND-7A by 0.05' @ 16.78 hrs

Inflow Area = 11.019 ac, 68.89% Impervious,  Inflow Depth > 1.74"    for  10 YR event
Inflow = 4.94 cfs @ 12.50 hrs,  Volume= 1.596 af
Outflow = 4.79 cfs @ 13.14 hrs,  Volume= 1.555 af,  Atten= 3%,  Lag= 38.7 min
Primary = 4.79 cfs @ 13.14 hrs,  Volume= 1.555 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 40.43' @ 13.14 hrs   Surf.Area= 5,456 sf   Storage= 10,415 cf

Plug-Flow detention time= 76.3 min calculated for 1.555 af (97% of inflow)
Center-of-Mass det. time= 55.6 min ( 945.5 - 889.9 )

Volume Invert Avail.Storage Storage Description

#1 38.00' 36,733 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.00 3,158 0 0
39.00 4,056 3,607 3,607
40.00 5,014 4,535 8,142
41.00 6,031 5,523 13,665
42.00 7,105 6,568 20,233
43.00 8,236 7,671 27,903
44.00 9,423 8,830 36,733

Device Routing     Invert Outlet Devices

#1 Primary 38.00' 12.0"  Round Culvert   
L= 50.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 38.00' / 37.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 38.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 40.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=4.89 cfs @ 13.14 hrs  HW=40.43'   (Free Discharge)
1=Culvert  (Passes 4.89 cfs of 5.00 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.23 cfs @ 6.25 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 3.66 cfs @ 2.15 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-7B: New Ponds

Inflow
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Inflow Area=11.019 ac

Peak Elev=40.43'

Storage=10,415 cf

4.94 cfs

4.79 cfs

4.79 cfs

0.00 cfs
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Summary for Pond RECH-1: Recharge System 1

Inflow Area = 2.600 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10 YR event
Inflow = 12.18 cfs @ 12.08 hrs,  Volume= 0.989 af
Outflow = 2.47 cfs @ 12.50 hrs,  Volume= 0.989 af,  Atten= 80%,  Lag= 25.3 min
Discarded = 0.67 cfs @ 10.42 hrs,  Volume= 0.871 af
Primary = 1.80 cfs @ 12.50 hrs,  Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 47.27' @ 12.50 hrs   Surf.Area= 12,563 sf   Storage= 15,530 cf

Plug-Flow detention time= 140.5 min calculated for 0.988 af (100% of inflow)
Center-of-Mass det. time= 140.5 min ( 889.2 - 748.7 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 12,188 cf 50.25'W x 250.00'L x 3.50'H Prismatoid
43,969 cf Overall - 13,499 cf Embedded = 30,470 cf  x 40.0% Voids

#2 46.00' 13,499 cf 30.0" D x 250.0'L Pipe Storage  x 11  Inside #1

25,687 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 47.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 45.00' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.67 cfs @ 10.42 hrs  HW=45.04'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.67 cfs)

Primary OutFlow  Max=1.80 cfs @ 12.50 hrs  HW=47.27'   (Free Discharge)
1=Culvert  (Passes 1.80 cfs of 8.06 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 1.80 cfs @ 1.70 fps)
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Pond RECH-1: Recharge System 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.600 ac

Peak Elev=47.27'

Storage=15,530 cf

12.18 cfs

2.47 cfs

0.67 cfs

1.80 cfs
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Summary for Pond RECH-2: Recharge System 2

[79] Warning: Submerged Pond RECH-1 Primary device # 1 OUTLET by 0.83'

Inflow Area = 6.514 ac,100.00% Impervious,  Inflow Depth = 2.96"    for  10 YR event
Inflow = 16.80 cfs @ 12.07 hrs,  Volume= 1.606 af
Outflow = 14.22 cfs @ 12.13 hrs,  Volume= 1.606 af,  Atten= 15%,  Lag= 3.6 min
Discarded = 0.40 cfs @ 7.66 hrs,  Volume= 0.675 af
Primary = 13.82 cfs @ 12.13 hrs,  Volume= 0.931 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4
Peak Elev= 45.83' @ 12.13 hrs   Surf.Area= 7,538 sf   Storage= 10,995 cf

Plug-Flow detention time= 60.2 min calculated for 1.606 af (100% of inflow)
Center-of-Mass det. time= 60.2 min ( 809.4 - 749.2 )

Volume Invert Avail.Storage Storage Description

#1 43.25' 7,313 cf 50.25'W x 150.00'L x 3.50'H Prismatoid
26,381 cf Overall - 8,099 cf Embedded = 18,282 cf  x 40.0% Voids

#2 44.25' 8,099 cf 30.0" D x 150.0'L Pipe Storage  x 11  Inside #1

15,412 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 43.75' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.75' / 43.00'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 44.75' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 43.25' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.40 cfs @ 7.66 hrs  HW=43.29'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.40 cfs)

Primary OutFlow  Max=13.78 cfs @ 12.13 hrs  HW=45.82'   (Free Discharge)
1=Culvert  (Passes 13.78 cfs of 15.10 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 13.78 cfs @ 3.39 fps)
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Pond RECH-2: Recharge System 2

Inflow
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Inflow Area=6.514 ac

Peak Elev=45.83'

Storage=10,995 cf

16.80 cfs

14.22 cfs

0.40 cfs

13.82 cfs
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=390,851 sf   0.00% Impervious   Runoff Depth=3.62"Subcatchment POST-1: Unattenuated 
   Tc=10.0 min   CN=70   Runoff=33.17 cfs  2.706 af

Runoff Area=58,322 sf   0.00% Impervious   Runoff Depth=3.00"Subcatchment POST-10: Lot 11 
   Tc=6.0 min   CN=64   Runoff=4.64 cfs  0.335 af

Runoff Area=99,329 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment POST-2A: (new Subcat)
   Tc=6.0 min   CN=98   Runoff=15.64 cfs  1.285 af

Runoff Area=225,125 sf   94.02% Impervious   Runoff Depth=6.64"Subcatchment POST-2B: (new Subcat)
   Tc=6.0 min   CN=97   Runoff=35.31 cfs  2.861 af

Runoff Area=362,007 sf   90.37% Impervious   Runoff Depth=6.52"Subcatchment POST-3A: (new Subcat)
   Tc=6.0 min   CN=96   Runoff=56.48 cfs  4.518 af

Runoff Area=160,883 sf   64.64% Impervious   Runoff Depth=5.82"Subcatchment POST-3B: (new Subcat)
   Tc=6.0 min   CN=90   Runoff=23.75 cfs  1.792 af

Runoff Area=15,984 sf   21.60% Impervious   Runoff Depth=4.58"Subcatchment POST-4: Unattenuated 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=79   Runoff=1.88 cfs  0.140 af

Runoff Area=52,366 sf   0.00% Impervious   Runoff Depth=2.03"Subcatchment POST-5: Unattenuated Areas 
   Flow Length=45'   Slope=0.0560 '/'   Tc=7.2 min   CN=54   Runoff=2.53 cfs  0.203 af

Runoff Area=274,360 sf   73.83% Impervious   Runoff Depth=5.71"Subcatchment POST-6: O'Connell Way
   Flow Length=2,195'   Tc=13.1 min   CN=89   Runoff=32.06 cfs  2.996 af

Runoff Area=113,237 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment POST-7A: Portion of New 
   Tc=6.0 min   CN=98   Runoff=17.83 cfs  1.465 af

Runoff Area=126,773 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment POST-7B: Portion of New 
   Tc=6.0 min   CN=98   Runoff=19.96 cfs  1.640 af

Runoff Area=43,737 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment POST-7C: Portion of New 
   Tc=0.0 min   CN=98   Runoff=8.28 cfs  0.566 af

Runoff Area=180,246 sf   24.11% Impervious   Runoff Depth=3.72"Subcatchment POST-7D: Areas around 
   Tc=10.0 min   CN=71   Runoff=15.76 cfs  1.284 af

Runoff Area=8,974 sf   0.00% Impervious   Runoff Depth=4.69"Subcatchment POST-8: Portion of Existing 
   Tc=6.0 min   CN=80   Runoff=1.12 cfs  0.081 af

Runoff Area=52,000 sf   0.00% Impervious   Runoff Depth=2.80"Subcatchment POST-9A: Unattenuated 
   Flow Length=75'   Tc=8.3 min   CN=62   Runoff=3.54 cfs  0.279 af

Runoff Area=66,000 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment POST-9B: Northerly 
   Tc=6.0 min   CN=98   Runoff=10.39 cfs  0.854 af
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Runoff Area=64,900 sf   94.61% Impervious   Runoff Depth=6.64"Subcatchment POST-9C: Southerly 
   Tc=6.0 min   CN=97   Runoff=10.18 cfs  0.825 af

Pond 7P: Recharge System 1

   Inflow=96.56 cfs  19.674 afPond AP-1: Wetlands South of O'Connell Way
   Primary=96.56 cfs  19.674 af

   Inflow=12.13 cfs  0.460 afPond AP-2: Ditch/Stream North of O'Connell Way at Lot 11
   Primary=12.13 cfs  0.460 af

   Inflow=4.64 cfs  0.335 afPond AP-3: Existing Culvert Crossing at Crossroads
   Primary=4.64 cfs  0.335 af

Peak Elev=34.60'  Storage=176,283 cf   Inflow=115.54 cfs  9.171 afPond POND-3: Maggiore Combined 
   Primary=33.38 cfs  8.339 af   Secondary=10.38 cfs  0.271 af   Outflow=43.75 cfs  8.609 af

Peak Elev=44.65'  Storage=16,183 cf   Inflow=15.64 cfs  1.285 afPond POND-4: Maggiore 1 Recharge 
   Discarded=0.29 cfs  0.528 af   Primary=5.54 cfs  0.757 af   Outflow=5.82 cfs  1.285 af

Peak Elev=25.04'  Storage=90,914 cf   Inflow=32.06 cfs  2.996 afPond POND-6: O'Connell Way Detention 
   Primary=1.39 cfs  2.675 af   Secondary=0.00 cfs  0.000 af   Outflow=1.39 cfs  2.675 af

Peak Elev=43.88'  Storage=59,901 cf   Inflow=34.62 cfs  3.141 afPond POND-7A: New Ponds
   Primary=6.12 cfs  2.668 af   Secondary=11.91 cfs  0.379 af   Outflow=18.04 cfs  3.047 af

Peak Elev=41.05'  Storage=13,957 cf   Inflow=6.65 cfs  2.808 afPond POND-7B: New Ponds
   Primary=5.74 cfs  2.767 af   Secondary=0.00 cfs  0.000 af   Outflow=5.74 cfs  2.767 af

Peak Elev=47.69'  Storage=19,371 cf   Inflow=17.83 cfs  1.465 afPond RECH-1: Recharge System 1
   Discarded=0.67 cfs  1.030 af   Primary=7.29 cfs  0.435 af   Outflow=7.95 cfs  1.465 af

Peak Elev=46.66'  Storage=15,074 cf   Inflow=26.01 cfs  2.640 afPond RECH-2: Recharge System 2
   Discarded=0.40 cfs  0.784 af   Primary=19.58 cfs  1.857 af   Outflow=19.98 cfs  2.640 af

Total Runoff Area = 52.688 ac   Runoff Volume = 23.827 af   Average Runoff Depth = 5.43"
38.88% Pervious = 20.485 ac     61.12% Impervious = 32.203 ac
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Summary for Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 33.17 cfs @ 12.14 hrs,  Volume= 2.706 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

11,864 61 >75% Grass cover, Good, HSG B
142,223 74 >75% Grass cover, Good, HSG C

456 80 >75% Grass cover, Good, HSG D
45,589 55 Woods, Good, HSG B

163,721 70 Woods, Good, HSG C
26,998 77 Woods, Good, HSG D

390,851 70 Weighted Average
390,851 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-1: Unattenuated Areas to Wetlands Associated with Cotley River
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Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=390,851 sf

Runoff Volume=2.706 af

Runoff Depth=3.62"

Tc=10.0 min

CN=70

33.17 cfs
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Summary for Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff = 4.64 cfs @ 12.09 hrs,  Volume= 0.335 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

48,049 61 >75% Grass cover, Good, HSG B
6,493 80 >75% Grass cover, Good, HSG D
1,821 70 Woods, Good, HSG C
1,959 77 Woods, Good, HSG D

58,322 64 Weighted Average
58,322 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-10: Lot 11 Unattenuated to Wetland System Through Stream

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=58,322 sf

Runoff Volume=0.335 af

Runoff Depth=3.00"

Tc=6.0 min

CN=64

4.64 cfs
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Summary for Subcatchment POST-2A: (new Subcat)

Runoff = 15.64 cfs @ 12.08 hrs,  Volume= 1.285 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

99,329 98 Paved parking & roofs

99,329 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=99,329 sf

Runoff Volume=1.285 af

Runoff Depth=6.76"

Tc=6.0 min

CN=98

15.64 cfs
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Summary for Subcatchment POST-2B: (new Subcat)

Runoff = 35.31 cfs @ 12.08 hrs,  Volume= 2.861 af,  Depth= 6.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

96,638 98 Paved parking & roofs
* 15,034 98 Water Surface-Detention Area

13,453 74 >75% Grass cover, Good, HSG C
100,000 98 Paved parking & roofs

225,125 97 Weighted Average
13,453 5.98% Pervious Area

211,672 94.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-2B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=225,125 sf

Runoff Volume=2.861 af

Runoff Depth=6.64"

Tc=6.0 min

CN=97

35.31 cfs
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Summary for Subcatchment POST-3A: (new Subcat)

Runoff = 56.48 cfs @ 12.08 hrs,  Volume= 4.518 af,  Depth= 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

86,604 98 Paved parking & roofs
214,664 98 Paved parking & roofs

* 25,887 98 Water Surface, Detention Area
1,349 61 >75% Grass cover, Good, HSG B

33,503 74 >75% Grass cover, Good, HSG C

362,007 96 Weighted Average
34,852 9.63% Pervious Area

327,155 90.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3A: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=362,007 sf

Runoff Volume=4.518 af

Runoff Depth=6.52"

Tc=6.0 min

CN=96

56.48 cfs
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Summary for Subcatchment POST-3B: (new Subcat)

Runoff = 23.75 cfs @ 12.08 hrs,  Volume= 1.792 af,  Depth= 5.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

104,001 98 Paved parking & roofs
56,882 74 >75% Grass cover, Good, HSG C

160,883 90 Weighted Average
56,882 35.36% Pervious Area

104,001 64.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-3B: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=160,883 sf

Runoff Volume=1.792 af

Runoff Depth=5.82"

Tc=6.0 min

CN=90

23.75 cfs
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Summary for Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 1.88 cfs @ 12.10 hrs,  Volume= 0.140 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

* 3,452 98 Water Surface, Detention Area
12,532 74 >75% Grass cover, Good, HSG C

15,984 79 Weighted Average
12,532 78.40% Pervious Area
3,452 21.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-4: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=15,984 sf

Runoff Volume=0.140 af

Runoff Depth=4.58"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=79

1.88 cfs
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Summary for Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff = 2.53 cfs @ 12.11 hrs,  Volume= 0.203 af,  Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

18,717 39 >75% Grass cover, Good, HSG A
11,926 61 >75% Grass cover, Good, HSG B
7,879 80 >75% Grass cover, Good, HSG D
6,196 30 Woods, Good, HSG A

432 55 Woods, Good, HSG B
7,216 77 Woods, Good, HSG D

52,366 54 Weighted Average
52,366 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 45 0.0560 0.10 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

Subcatchment POST-5: Unattenuated Areas to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=52,366 sf

Runoff Volume=0.203 af

Runoff Depth=2.03"

Flow Length=45'

Slope=0.0560 '/'

Tc=7.2 min

CN=54

2.53 cfs
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Summary for Subcatchment POST-6: O'Connell Way

Runoff = 32.06 cfs @ 12.17 hrs,  Volume= 2.996 af,  Depth= 5.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

175,540 98 Paved parking & roofs
27,017 98 Water Surface
8,653 39 >75% Grass cover, Good, HSG A

42,608 61 >75% Grass cover, Good, HSG B
14,196 74 >75% Grass cover, Good, HSG C
6,346 80 >75% Grass cover, Good, HSG D

274,360 89 Weighted Average
71,803 26.17% Pervious Area

202,557 73.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.9 65 0.0460 0.16 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 230 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.9 1,900 0.0080 6.44 20.23 Pipe Channel, C-D
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

13.1 2,195 Total
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Subcatchment POST-6: O'Connell Way

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=274,360 sf

Runoff Volume=2.996 af

Runoff Depth=5.71"

Flow Length=2,195'

Tc=13.1 min

CN=89

32.06 cfs
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Summary for Subcatchment POST-7A: Portion of New Parking Garage

Runoff = 17.83 cfs @ 12.08 hrs,  Volume= 1.465 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

113,237 98 Paved parking & roofs

113,237 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7A: Portion of New Parking Garage

Runoff

Hydrograph
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=113,237 sf

Runoff Volume=1.465 af

Runoff Depth=6.76"

Tc=6.0 min

CN=98

17.83 cfs
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Summary for Subcatchment POST-7B: Portion of New Parking Garage

Runoff = 19.96 cfs @ 12.08 hrs,  Volume= 1.640 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

126,773 98 Paved parking & roofs

126,773 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-7B: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=126,773 sf

Runoff Volume=1.640 af

Runoff Depth=6.76"

Tc=6.0 min

CN=98

19.96 cfs
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Summary for Subcatchment POST-7C: Portion of New Parking Garage

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 8.28 cfs @ 12.00 hrs,  Volume= 0.566 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

43,737 98 Paved parking & roofs

43,737 100.00% Impervious Area

Subcatchment POST-7C: Portion of New Parking Garage

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=43,737 sf

Runoff Volume=0.566 af

Runoff Depth=6.76"

Tc=0.0 min

CN=98

8.28 cfs
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Summary for Subcatchment POST-7D: Areas around Parking Garage including new Road

Runoff = 15.76 cfs @ 12.14 hrs,  Volume= 1.284 af,  Depth= 3.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

35,989 98 Paved parking & roofs
* 7,475 98 Water Surface, Detention Area

47,739 39 >75% Grass cover, Good, HSG A
88,676 74 >75% Grass cover, Good, HSG C

367 80 >75% Grass cover, Good, HSG D

180,246 71 Weighted Average
136,782 75.89% Pervious Area
43,464 24.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry, 

Subcatchment POST-7D: Areas around Parking Garage including new Road
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=180,246 sf

Runoff Volume=1.284 af

Runoff Depth=3.72"

Tc=10.0 min

CN=71

15.76 cfs
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Summary for Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream

Runoff = 1.12 cfs @ 12.09 hrs,  Volume= 0.081 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

8,974 80 >75% Grass cover, Good, HSG D

8,974 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-8: Portion of Existing Lot 11 to Existing Stream
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=8,974 sf

Runoff Volume=0.081 af

Runoff Depth=4.69"

Tc=6.0 min

CN=80

1.12 cfs
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Summary for Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River

Runoff = 3.54 cfs @ 12.12 hrs,  Volume= 0.279 af,  Depth= 2.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

4,000 30 Meadow, non-grazed, HSG A
6,000 78 Meadow, non-grazed, HSG D
9,000 30 Woods, Good, HSG A

18,000 77 Woods, Good, HSG D
5,000 39 >75% Grass cover, Good, HSG A

10,000 80 >75% Grass cover, Good, HSG D

52,000 62 Weighted Average
52,000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.8 50 0.0200 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.5 25 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

8.3 75 Total

Subcatchment POST-9A: Unattenuated Area from "Lot 9" to Wetlands Associated with Cotley River

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=52,000 sf

Runoff Volume=0.279 af

Runoff Depth=2.80"

Flow Length=75'

Tc=8.3 min

CN=62

3.54 cfs
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Summary for Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff = 10.39 cfs @ 12.08 hrs,  Volume= 0.854 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

66,000 98 Paved parking & roofs

66,000 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9B: Northerly Portion of Parking on "Lot 9"

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=66,000 sf

Runoff Volume=0.854 af

Runoff Depth=6.76"

Tc=6.0 min

CN=98

10.39 cfs
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Summary for Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff = 10.18 cfs @ 12.08 hrs,  Volume= 0.825 af,  Depth= 6.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Rainfall=7.00"

Area (sf) CN Description

61,400 98 Paved parking & roofs
* 3,500 74 Landscaped Islands-HSG C

64,900 97 Weighted Average
3,500 5.39% Pervious Area

61,400 94.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST-9C: Southerly Portion of Parking on "Lot 9"

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Rainfall=7.00"

Runoff Area=64,900 sf

Runoff Volume=0.825 af

Runoff Depth=6.64"

Tc=6.0 min

CN=97

10.18 cfs
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Summary for Pond 7P: Recharge System 1

[40] Hint: Not Described (Outflow=Inflow)

Routing by Stor-Ind method



Type III 24-hr  100 YR Rainfall=7.00"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 99HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Pond AP-1: Wetlands South of O'Connell Way

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 51.143 ac, 62.97% Impervious,  Inflow Depth > 4.62"    for  100 YR event
Inflow = 96.56 cfs @ 12.15 hrs,  Volume= 19.674 af
Primary = 96.56 cfs @ 12.15 hrs,  Volume= 19.674 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-1: Wetlands South of O'Connell Way

Inflow
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Inflow Area=51.143 ac
96.56 cfs

96.56 cfs
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Summary for Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.206 ac, 0.00% Impervious,  Inflow Depth = 26.77"    for  100 YR event
Inflow = 12.13 cfs @ 12.53 hrs,  Volume= 0.460 af
Primary = 12.13 cfs @ 12.53 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-2: Ditch/Stream North of O'Connell Way at Lot 11

Inflow
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Inflow Area=0.206 ac
12.13 cfs

12.13 cfs
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Summary for Pond AP-3: Existing Culvert Crossing at Crossroads

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.339 ac, 0.00% Impervious,  Inflow Depth = 3.00"    for  100 YR event
Inflow = 4.64 cfs @ 12.09 hrs,  Volume= 0.335 af
Primary = 4.64 cfs @ 12.09 hrs,  Volume= 0.335 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Pond AP-3: Existing Culvert Crossing at Crossroads

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.339 ac
4.64 cfs

4.64 cfs
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Summary for Pond POND-3: Maggiore Combined Detention Basin

Inflow Area = 17.172 ac, 85.94% Impervious,  Inflow Depth = 6.41"    for  100 YR event
Inflow = 115.54 cfs @ 12.08 hrs,  Volume= 9.171 af
Outflow = 43.75 cfs @ 12.32 hrs,  Volume= 8.609 af,  Atten= 62%,  Lag= 14.0 min
Primary = 33.38 cfs @ 12.32 hrs,  Volume= 8.339 af
Secondary = 10.38 cfs @ 12.32 hrs,  Volume= 0.271 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 34.60' @ 12.32 hrs   Surf.Area= 46,298 sf   Storage= 176,283 cf

Plug-Flow detention time= 242.4 min calculated for 8.609 af (94% of inflow)
Center-of-Mass det. time= 208.2 min ( 966.3 - 758.1 )

Volume Invert Avail.Storage Storage Description

#1 30.00' 195,207 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

30.00 22,075 0 0
31.00 35,768 28,922 28,922
32.00 38,620 37,194 66,116
33.00 41,529 40,075 106,190
34.00 44,492 43,011 149,201
35.00 47,520 46,006 195,207

Device Routing     Invert Outlet Devices

#1 Primary 30.00' 18.0"  Round Culvert X 2.00   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 30.00' / 29.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 30.50' 2.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 31.00' 8.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#4 Device 1 33.00' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   2.0' Crest Height   
#5 Secondary 34.25' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=33.38 cfs @ 12.32 hrs  HW=34.60'   (Free Discharge)
1=Culvert  (Inlet Controls 33.38 cfs @ 9.44 fps)

2=Orifice/Grate  (Passes < 0.42 cfs potential flow)
3=Orifice/Grate  (Passes < 6.07 cfs potential flow)
4=Sharp-Crested Rectangular Weir  (Passes < 53.29 cfs potential flow)

Secondary OutFlow  Max=10.36 cfs @ 12.32 hrs  HW=34.60'   (Free Discharge)
5=Broad-Crested Rectangular Weir  (Weir Controls 10.36 cfs @ 1.50 fps)
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Pond POND-3: Maggiore Combined Detention Basin
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Inflow Area=17.172 ac

Peak Elev=34.60'

Storage=176,283 cf

115.54 cfs

43.75 cfs

33.38 cfs
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Summary for Pond POND-4: Maggiore 1 Recharge System

Inflow Area = 2.280 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100 YR event
Inflow = 15.64 cfs @ 12.08 hrs,  Volume= 1.285 af
Outflow = 5.82 cfs @ 12.32 hrs,  Volume= 1.285 af,  Atten= 63%,  Lag= 14.2 min
Discarded = 0.29 cfs @ 12.74 hrs,  Volume= 0.528 af
Primary = 5.54 cfs @ 12.32 hrs,  Volume= 0.757 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 44.65' @ 12.32 hrs   Surf.Area= 15,264 sf   Storage= 16,183 cf

Plug-Flow detention time= 113.4 min calculated for 1.284 af (100% of inflow)
Center-of-Mass det. time= 113.5 min ( 856.4 - 743.0 )

Volume Invert Avail.Storage Storage Description

#1 42.50' 12,060 cf 100.50'W x 100.00'L x 3.00'H Prismatoid
30,150 cf Overall  x 40.0% Voids

#2 43.00' 10,799 cf 30.0" D x 100.0'L Pipe Storage  x 22

22,859 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 42.00' 12.0"  Round Culvert   
L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 42.00' / 41.25'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 43.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
1.5' Crest Height   

#3 Discarded 42.50' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.29 cfs @ 12.74 hrs  HW=44.25'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.29 cfs)

Primary OutFlow  Max=5.54 cfs @ 12.32 hrs  HW=44.65'   (Free Discharge)
1=Culvert  (Inlet Controls 5.54 cfs @ 7.06 fps)

2=Sharp-Crested Rectangular Weir  (Passes 5.54 cfs of 16.58 cfs potential flow)
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Pond POND-4: Maggiore 1 Recharge System
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Summary for Pond POND-6: O'Connell Way Detention Basin

Inflow Area = 6.298 ac, 73.83% Impervious,  Inflow Depth = 5.71"    for  100 YR event
Inflow = 32.06 cfs @ 12.17 hrs,  Volume= 2.996 af
Outflow = 1.39 cfs @ 15.66 hrs,  Volume= 2.675 af,  Atten= 96%,  Lag= 209.4 min
Primary = 1.39 cfs @ 15.66 hrs,  Volume= 2.675 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 25.04' @ 15.66 hrs   Surf.Area= 37,554 sf   Storage= 90,914 cf

Plug-Flow detention time= 761.0 min calculated for 2.675 af (89% of inflow)
Center-of-Mass det. time= 709.9 min ( 1,499.6 - 789.8 )

Volume Invert Avail.Storage Storage Description

#1 21.50' 173,855 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

21.50 2,384 0 0
22.00 22,143 6,132 6,132
24.00 28,209 50,352 56,484
25.00 37,334 32,772 89,255
26.00 42,638 39,986 129,241
27.00 46,589 44,614 173,855

Device Routing     Invert Outlet Devices

#1 Primary 22.15' 24.0"  Round Culvert X 2.00   
L= 46.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 22.15' / 22.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 22.15' 4.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#3 Device 1 25.25' 4.0' long Sharp-Crested Rectangular Weir X 2.00   

2 End Contraction(s)   1.0' Crest Height   
#4 Secondary 26.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.39 cfs @ 15.66 hrs  HW=25.04'   (Free Discharge)
1=Culvert  (Passes 1.39 cfs of 35.74 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.39 cfs @ 7.95 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=21.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond POND-6: O'Connell Way Detention Basin
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Summary for Pond POND-7A: New Ponds

[79] Warning: Submerged Pond RECH-2 Primary device # 1 INLET by 0.13'

Inflow Area = 10.652 ac, 70.52% Impervious,  Inflow Depth = 3.54"    for  100 YR event
Inflow = 34.62 cfs @ 12.16 hrs,  Volume= 3.141 af
Outflow = 18.04 cfs @ 12.54 hrs,  Volume= 3.047 af,  Atten= 48%,  Lag= 22.8 min
Primary = 6.12 cfs @ 12.54 hrs,  Volume= 2.668 af
Secondary = 11.91 cfs @ 12.54 hrs,  Volume= 0.379 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 43.88' @ 12.54 hrs   Surf.Area= 17,634 sf   Storage= 59,901 cf

Plug-Flow detention time= 118.4 min calculated for 3.047 af (97% of inflow)
Center-of-Mass det. time= 102.3 min ( 890.4 - 788.1 )

Volume Invert Avail.Storage Storage Description

#1 39.00' 81,224 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

39.00 7,474 0 0
40.00 9,262 8,368 8,368
41.00 11,215 10,239 18,607
42.00 13,326 12,271 30,877
43.00 15,566 14,446 45,323
44.00 17,921 16,744 62,067
45.00 20,393 19,157 81,224

Device Routing     Invert Outlet Devices

#1 Primary 39.00' 12.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 39.00' / 38.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 39.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 42.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.50' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=6.12 cfs @ 12.54 hrs  HW=43.88'   (Free Discharge)
1=Culvert  (Barrel Controls 6.12 cfs @ 7.80 fps)

2=Orifice/Grate  (Passes < 7.45 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 30.50 cfs potential flow)

Secondary OutFlow  Max=11.85 cfs @ 12.54 hrs  HW=43.88'   (Free Discharge)
4=Broad-Crested Rectangular Weir  (Weir Controls 11.85 cfs @ 1.57 fps)
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Pond POND-7A: New Ponds
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Summary for Pond POND-7B: New Ponds

[81] Warning: Exceeded Pond POND-7A by 0.05' @ 18.66 hrs

Inflow Area = 11.019 ac, 68.89% Impervious,  Inflow Depth > 3.06"    for  100 YR event
Inflow = 6.65 cfs @ 12.42 hrs,  Volume= 2.808 af
Outflow = 5.74 cfs @ 13.96 hrs,  Volume= 2.767 af,  Atten= 14%,  Lag= 92.5 min
Primary = 5.74 cfs @ 13.96 hrs,  Volume= 2.767 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 41.05' @ 13.96 hrs   Surf.Area= 6,083 sf   Storage= 13,957 cf

Plug-Flow detention time= 59.0 min calculated for 2.767 af (99% of inflow)
Center-of-Mass det. time= 47.0 min ( 951.1 - 904.1 )

Volume Invert Avail.Storage Storage Description

#1 38.00' 36,733 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.00 3,158 0 0
39.00 4,056 3,607 3,607
40.00 5,014 4,535 8,142
41.00 6,031 5,523 13,665
42.00 7,105 6,568 20,233
43.00 8,236 7,671 27,903
44.00 9,423 8,830 36,733

Device Routing     Invert Outlet Devices

#1 Primary 38.00' 12.0"  Round Culvert   
L= 50.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 38.00' / 37.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 38.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 40.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 43.00' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=5.74 cfs @ 13.96 hrs  HW=41.05'   (Free Discharge)
1=Culvert  (Barrel Controls 5.74 cfs @ 7.31 fps)

2=Orifice/Grate  (Passes < 1.43 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 13.30 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=38.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  100 YR Rainfall=7.00"1905-Post-Development-Final-11-12-12
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 111HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Pond POND-7B: New Ponds
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Summary for Pond RECH-1: Recharge System 1

Inflow Area = 2.600 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100 YR event
Inflow = 17.83 cfs @ 12.08 hrs,  Volume= 1.465 af
Outflow = 7.95 cfs @ 12.26 hrs,  Volume= 1.465 af,  Atten= 55%,  Lag= 10.5 min
Discarded = 0.67 cfs @ 9.18 hrs,  Volume= 1.030 af
Primary = 7.29 cfs @ 12.26 hrs,  Volume= 0.435 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 47.69' @ 12.26 hrs   Surf.Area= 12,563 sf   Storage= 19,371 cf

Plug-Flow detention time= 121.2 min calculated for 1.464 af (100% of inflow)
Center-of-Mass det. time= 121.1 min ( 864.1 - 743.0 )

Volume Invert Avail.Storage Storage Description

#1 45.00' 12,188 cf 50.25'W x 250.00'L x 3.50'H Prismatoid
43,969 cf Overall - 13,499 cf Embedded = 30,470 cf  x 40.0% Voids

#2 46.00' 13,499 cf 30.0" D x 250.0'L Pipe Storage  x 11  Inside #1

25,687 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 46.00' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.00' / 45.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 47.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 45.00' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.67 cfs @ 9.18 hrs  HW=45.04'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.67 cfs)

Primary OutFlow  Max=7.28 cfs @ 12.26 hrs  HW=47.69'   (Free Discharge)
1=Culvert  (Passes 7.28 cfs of 12.56 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 7.28 cfs @ 2.72 fps)
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Pond RECH-1: Recharge System 1
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Summary for Pond RECH-2: Recharge System 2

[79] Warning: Submerged Pond RECH-1 Primary device # 1 INLET by 0.66'

Inflow Area = 6.514 ac,100.00% Impervious,  Inflow Depth = 4.86"    for  100 YR event
Inflow = 26.01 cfs @ 12.09 hrs,  Volume= 2.640 af
Outflow = 19.98 cfs @ 12.22 hrs,  Volume= 2.640 af,  Atten= 23%,  Lag= 7.8 min
Discarded = 0.40 cfs @ 6.12 hrs,  Volume= 0.784 af
Primary = 19.58 cfs @ 12.22 hrs,  Volume= 1.857 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs / 4
Peak Elev= 46.66' @ 12.22 hrs   Surf.Area= 7,538 sf   Storage= 15,074 cf

Plug-Flow detention time= 49.8 min calculated for 2.639 af (100% of inflow)
Center-of-Mass det. time= 49.8 min ( 795.2 - 745.3 )

Volume Invert Avail.Storage Storage Description

#1 43.25' 7,313 cf 50.25'W x 150.00'L x 3.50'H Prismatoid
26,381 cf Overall - 8,099 cf Embedded = 18,282 cf  x 40.0% Voids

#2 44.25' 8,099 cf 30.0" D x 150.0'L Pipe Storage  x 11  Inside #1

15,412 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 43.75' 24.0"  Round Culvert   
L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 43.75' / 43.00'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 44.75' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Discarded 43.25' 2.300 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.40 cfs @ 6.12 hrs  HW=43.29'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.40 cfs)

Primary OutFlow  Max=19.58 cfs @ 12.22 hrs  HW=46.66'   (Free Discharge)
1=Culvert  (Barrel Controls 19.58 cfs @ 6.23 fps)

2=Sharp-Crested Rectangular Weir  (Passes 19.58 cfs of 31.15 cfs potential flow)
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Pond RECH-2: Recharge System 2
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Routing Diagram for 1905-Post-Development Lot 13
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Subcat Reach Pond Link
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=26,840 sf   94.60% Impervious   Runoff Depth>3.04"Subcatchment 13Sa: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=2.39 cfs  6,811 cf

Runoff Area=27,530 sf   90.63% Impervious   Runoff Depth>2.94"Subcatchment 13Sb: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=95   Runoff=2.40 cfs  6,742 cf

Runoff Area=29,130 sf   93.82% Impervious   Runoff Depth>3.04"Subcatchment 13Sc: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=2.59 cfs  7,392 cf

Runoff Area=27,800 sf   94.96% Impervious   Runoff Depth>3.04"Subcatchment 13Sd: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=2.48 cfs  7,054 cf

Runoff Area=18,350 sf   95.53% Impervious   Runoff Depth>3.04"Subcatchment 13Se: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=1.63 cfs  4,656 cf

Runoff Area=62,390 sf   96.27% Impervious   Runoff Depth>3.15"Subcatchment 13Sf: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=97   Runoff=5.65 cfs  16,399 cf

Runoff Area=53,400 sf   94.94% Impervious   Runoff Depth>3.04"Subcatchment 13Sg: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=4.76 cfs  13,550 cf

Runoff Area=10,870 sf   95.03% Impervious   Runoff Depth>3.04"Subcatchment 13Sh: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=0.97 cfs  2,758 cf

Runoff Area=54,290 sf   29.77% Impervious   Runoff Depth>0.70"Subcatchment 13Si: Post Dev Lot 13 - 
   Flow Length=265'   Tc=14.1 min   CN=64   Runoff=0.64 cfs  3,176 cf

Runoff Area=48,170 sf   0.00% Impervious   Runoff Depth>0.75"Subcatchment 13Sn: Pre Dev Lot 13 - North 
   Flow Length=75'   Tc=4.2 min   CN=65   Runoff=0.87 cfs  3,015 cf

Runoff Area=29,970 sf   0.00% Impervious   Runoff Depth>0.85"Subcatchment 13Ss: Pre Dev Lot 13 - South 
   Flow Length=130'   Tc=10.6 min   CN=67   Runoff=0.51 cfs  2,117 cf

   Inflow=0.92 cfs  7,845 cfPond 13Pn: Existing Bordering Vegetated Wetland System - Post 
   Primary=0.92 cfs  7,845 cf

   Inflow=0.60 cfs  6,605 cfPond 13Ps: Existing Bordering Vegetated Wetland System - Post 
   Primary=0.60 cfs  6,605 cf

Peak Elev=25.52'  Storage=5,288 cf   Inflow=4.79 cfs  13,553 cfPond 13Ua: Post Dev - Underground 
   Discarded=0.20 cfs  10,039 cf   Primary=0.31 cfs  3,501 cf   Outflow=0.51 cfs  13,540 cf

Peak Elev=25.45'  Storage=5,547 cf   Inflow=5.07 cfs  14,446 cfPond 13Uc: Post Dev - Underground 
   Discarded=0.23 cfs  11,328 cf   Primary=0.30 cfs  3,104 cf   Outflow=0.53 cfs  14,432 cf

Peak Elev=25.50'  Storage=7,728 cf   Inflow=7.28 cfs  21,055 cfPond 13Ue: Post Dev - Underground 
   Discarded=0.30 cfs  15,351 cf   Primary=0.77 cfs  5,684 cf   Outflow=1.07 cfs  21,036 cf
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Peak Elev=25.44'  Storage=6,591 cf   Inflow=5.72 cfs  16,308 cfPond 13Ug: Post Dev - Underground 
   Discarded=0.28 cfs  14,132 cf   Primary=0.15 cfs  2,161 cf   Outflow=0.43 cfs  16,293 cf

   Inflow=3.05 cfs  22,757 cfPond AP-4: Analysis Point 4
   Primary=3.05 cfs  22,757 cf

Total Runoff Area = 388,740 sf   Runoff Volume = 73,669 cf   Average Runoff Depth = 2.27"
33.41% Pervious = 129,890 sf     66.59% Impervious = 258,850 sf
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Summary for Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.39 cfs @ 12.02 hrs,  Volume= 6,811 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 25,390 98 Paved parking
1,450 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

26,840 96 Weighted Average
1,450 61 5.40% Pervious Area

25,390 98 94.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=26,840 sf

Runoff Volume=6,811 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

2.39 cfs
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Summary for Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.40 cfs @ 12.02 hrs,  Volume= 6,742 cf,  Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 24,950 98 Paved parking
2,580 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

27,530 95 Weighted Average
2,580 61 9.37% Pervious Area

24,950 98 90.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=27,530 sf

Runoff Volume=6,742 cf

Runoff Depth>2.94"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=95

2.40 cfs



Type III 24-hr  2 YR Storm Rainfall=3.50"1905-Post-Development Lot 13
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 6HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.59 cfs @ 12.02 hrs,  Volume= 7,392 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 27,330 98 Paved parking
1,800 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

29,130 96 Weighted Average
1,800 61 6.18% Pervious Area

27,330 98 93.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=29,130 sf

Runoff Volume=7,392 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

2.59 cfs
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Summary for Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.48 cfs @ 12.02 hrs,  Volume= 7,054 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 26,400 98 Paved parking
1,400 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

27,800 96 Weighted Average
1,400 61 5.04% Pervious Area

26,400 98 94.96% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment

Runoff
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=27,800 sf

Runoff Volume=7,054 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

2.48 cfs
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Summary for Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.63 cfs @ 12.02 hrs,  Volume= 4,656 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 17,530 98 Paved parking
820 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

18,350 96 Weighted Average
820 61 4.47% Pervious Area

17,530 98 95.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=18,350 sf

Runoff Volume=4,656 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

1.63 cfs
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Summary for Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.65 cfs @ 12.02 hrs,  Volume= 16,399 cf,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 60,060 98 Paved parking
2,330 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

62,390 97 Weighted Average
2,330 61 3.73% Pervious Area

60,060 98 96.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=62,390 sf

Runoff Volume=16,399 cf

Runoff Depth>3.15"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=97

5.65 cfs
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Summary for Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.76 cfs @ 12.02 hrs,  Volume= 13,550 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 50,700 98 Paved parking
2,700 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

53,400 96 Weighted Average
2,700 61 5.06% Pervious Area

50,700 98 94.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

Runoff

Hydrograph
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=53,400 sf

Runoff Volume=13,550 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

4.76 cfs
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Summary for Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.97 cfs @ 12.02 hrs,  Volume= 2,758 cf,  Depth> 3.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 10,330 98 Paved parking
540 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

10,870 96 Weighted Average
540 61 4.97% Pervious Area

10,330 98 95.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=10,870 sf

Runoff Volume=2,758 cf

Runoff Depth>3.04"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

0.97 cfs
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Summary for Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment

Runoff = 0.64 cfs @ 12.23 hrs,  Volume= 3,176 cf,  Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 16,160 98 Paved Roadway
* 2,320 39 >75% Grass cover, Good, HSG A (Soil 255A)
* 2,820 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 1,180 61 >75% Grass cover, Good, HSG B (Soil 230A)
* 360 30 Meadow, non-grazed, HSG A (Soil 255A)
* 5,600 58 Meadow, non-grazed, HSG B (Soil 276A)
* 7,380 58 Meadow, non-grazed, HSG B (Soil 230A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 560 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 0 85 Gravel paths, HSG B (Soil 276A)

54,290 64 Weighted Average
38,130 50 70.23% Pervious Area
16,160 98 29.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 25 0.0070 0.04 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.0 90 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.8 150 0.0400 1.40 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.1 265 Total
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Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment

Runoff
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2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=54,290 sf

Runoff Volume=3,176 cf

Runoff Depth>0.70"

Flow Length=265'

Tc=14.1 min

CN=64

0.64 cfs
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Summary for Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 0.87 cfs @ 12.08 hrs,  Volume= 3,015 cf,  Depth> 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 7,660 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 2,740 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 27,450 60 Woods, Fair, HSG B (Soil 276A)
* 10,320 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

48,170 65 Weighted Average
48,170 65 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 25 0.0400 0.12 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.8 50 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

4.2 75 Total

Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=48,170 sf

Runoff Volume=3,015 cf

Runoff Depth>0.75"

Flow Length=75'

Tc=4.2 min

CN=65

0.87 cfs
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Summary for Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 0.51 cfs @ 12.17 hrs,  Volume= 2,117 cf,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  2 YR Storm Rainfall=3.50"

Area (sf) CN Description

* 6,150 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 5,060 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 13,760 60 Woods, Fair, HSG B (Soil 276A)
* 5,000 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

29,970 67 Weighted Average
29,970 67 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0130 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

10.6 130 Total

Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition
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Type III 24-hr

2 YR Storm Rainfall=3.50"

Runoff Area=29,970 sf

Runoff Volume=2,117 cf

Runoff Depth>0.85"

Flow Length=130'

Tc=10.6 min

CN=67

0.51 cfs
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Summary for Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 145,010 sf, 95.59% Impervious,  Inflow Depth = 0.65"    for  2 YR Storm event
Inflow = 0.92 cfs @ 12.71 hrs,  Volume= 7,845 cf
Primary = 0.92 cfs @ 12.71 hrs,  Volume= 7,845 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En
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Summary for Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 111,300 sf, 93.50% Impervious,  Inflow Depth = 0.71"    for  2 YR Storm event
Inflow = 0.60 cfs @ 12.53 hrs,  Volume= 6,605 cf
Primary = 0.60 cfs @ 12.53 hrs,  Volume= 6,605 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es
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Summary for Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB

Inflow Area = 54,370 sf, 92.59% Impervious,  Inflow Depth > 2.99"    for  2 YR Storm event
Inflow = 4.79 cfs @ 12.02 hrs,  Volume= 13,553 cf
Outflow = 0.51 cfs @ 12.54 hrs,  Volume= 13,540 cf,  Atten= 89%,  Lag= 31.1 min
Discarded = 0.20 cfs @ 10.42 hrs,  Volume= 10,039 cf
Primary = 0.31 cfs @ 12.54 hrs,  Volume= 3,501 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.52' @ 12.54 hrs   Surf.Area= 8,488 sf   Storage= 5,288 cf

Plug-Flow detention time= 113.9 min calculated for 13,540 cf (100% of inflow)
Center-of-Mass det. time= 113.2 min ( 883.7 - 770.5 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,141 cf 35.00'W x 242.50'L x 2.04'H Field A
17,329 cf Overall - 4,477 cf Embedded = 12,852 cf  x 40.0% Voids

#2A 25.00' 4,477 cf Cultec C-100  x 320  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

9,618 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 4.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.20 cfs @ 10.42 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=0.31 cfs @ 12.54 hrs  HW=25.52'   (Free Discharge)
2=Culvert  (Barrel Controls 0.01 cfs @ 0.72 fps)
3=Culvert  (Barrel Controls 0.30 cfs @ 1.72 fps)
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

32 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 240.50' Row Length +12.0" End Stone x 2 = 

242.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

320 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 4,476.9 cf Chamber Storage

17,328.6 cf Field - 4,476.9 cf Chambers = 12,851.7 cf Stone x 40.0% Voids = 5,140.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,617.6 cf = 0.221 af

Overall Storage Efficiency = 55.5%

320 Chambers

641.8 cy Field

476.0 cy Stone
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB
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Summary for Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD

Inflow Area = 56,930 sf, 94.38% Impervious,  Inflow Depth > 3.04"    for  2 YR Storm event
Inflow = 5.07 cfs @ 12.02 hrs,  Volume= 14,446 cf
Outflow = 0.53 cfs @ 13.11 hrs,  Volume= 14,432 cf,  Atten= 90%,  Lag= 65.2 min
Discarded = 0.23 cfs @ 10.56 hrs,  Volume= 11,328 cf
Primary = 0.30 cfs @ 13.11 hrs,  Volume= 3,104 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.45' @ 12.56 hrs   Surf.Area= 9,846 sf   Storage= 5,547 cf

Plug-Flow detention time= 113.0 min calculated for 14,432 cf (100% of inflow)
Center-of-Mass det. time= 112.3 min ( 879.4 - 767.1 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,983 cf 28.33'W x 347.50'L x 2.04'H Field A
20,102 cf Overall - 5,145 cf Embedded = 14,957 cf  x 40.0% Voids

#2A 25.00' 5,145 cf Cultec C-100  x 368  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

11,128 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.23 cfs @ 10.56 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=0.30 cfs @ 13.11 hrs  HW=25.42'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 0.30 cfs @ 1.75 fps)
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

46 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 345.50' Row Length +12.0" End Stone x 2 = 

347.50' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

368 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 5,145.2 cf Chamber Storage

20,101.9 cf Field - 5,145.2 cf Chambers = 14,956.7 cf Stone x 40.0% Voids = 5,982.7 cf Stone Storage

Chamber Storage + Stone Storage = 11,127.9 cf = 0.255 af

Overall Storage Efficiency = 55.4%

368 Chambers

744.5 cy Field

554.0 cy Stone
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD
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Summary for Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF

Inflow Area = 80,740 sf, 96.10% Impervious,  Inflow Depth > 3.13"    for  2 YR Storm event
Inflow = 7.28 cfs @ 12.02 hrs,  Volume= 21,055 cf
Outflow = 1.07 cfs @ 12.70 hrs,  Volume= 21,036 cf,  Atten= 85%,  Lag= 40.8 min
Discarded = 0.30 cfs @ 10.26 hrs,  Volume= 15,351 cf
Primary = 0.77 cfs @ 12.70 hrs,  Volume= 5,684 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.50' @ 12.47 hrs   Surf.Area= 12,688 sf   Storage= 7,728 cf

Plug-Flow detention time= 100.1 min calculated for 21,036 cf (100% of inflow)
Center-of-Mass det. time= 99.4 min ( 860.5 - 761.1 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,677 cf 35.00'W x 362.50'L x 2.04'H Field A
25,904 cf Overall - 6,711 cf Embedded = 19,193 cf  x 40.0% Voids

#2A 25.00' 6,711 cf Cultec C-100  x 480  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

14,388 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 5.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.05' 4.0"  Round Culvert X 5.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.05' / 24.50'   S= 0.0055 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.30 cfs @ 10.26 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.30 cfs)

Primary OutFlow  Max=0.77 cfs @ 12.70 hrs  HW=25.48'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 0.77 cfs @ 1.79 fps)
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

48 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 360.50' Row Length +12.0" End Stone x 2 = 

362.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

480 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 6,710.7 cf Chamber Storage

25,903.6 cf Field - 6,710.7 cf Chambers = 19,192.9 cf Stone x 40.0% Voids = 7,677.2 cf Stone Storage

Chamber Storage + Stone Storage = 14,387.9 cf = 0.330 af

Overall Storage Efficiency = 55.5%

480 Chambers

959.4 cy Field

710.8 cy Stone
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF
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Summary for Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH

Inflow Area = 64,270 sf, 94.96% Impervious,  Inflow Depth > 3.04"    for  2 YR Storm event
Inflow = 5.72 cfs @ 12.02 hrs,  Volume= 16,308 cf
Outflow = 0.43 cfs @ 12.44 hrs,  Volume= 16,293 cf,  Atten= 93%,  Lag= 25.1 min
Discarded = 0.28 cfs @ 10.68 hrs,  Volume= 14,132 cf
Primary = 0.15 cfs @ 12.44 hrs,  Volume= 2,161 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.44' @ 12.91 hrs   Surf.Area= 11,758 sf   Storage= 6,591 cf

Plug-Flow detention time= 144.6 min calculated for 16,293 cf (100% of inflow)
Center-of-Mass det. time= 144.0 min ( 911.1 - 767.1 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,142 cf 28.33'W x 415.00'L x 2.04'H Field A
24,007 cf Overall - 6,150 cf Embedded = 17,856 cf  x 40.0% Voids

#2A 25.00' 6,150 cf Cultec C-100  x 440  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

13,293 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.28 cfs @ 10.68 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=0.15 cfs @ 12.44 hrs  HW=25.42'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 0.15 cfs @ 1.75 fps)
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Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

55 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 413.00' Row Length +12.0" End Stone x 2 = 

415.00' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

440 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 6,150.4 cf Chamber Storage

24,006.6 cf Field - 6,150.4 cf Chambers = 17,856.2 cf Stone x 40.0% Voids = 7,142.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,292.9 cf = 0.305 af

Overall Storage Efficiency = 55.4%

440 Chambers

889.1 cy Field

661.3 cy Stone
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Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 388,740 sf, 66.59% Impervious,  Inflow Depth > 0.70"    for  2 YR Storm event
Inflow = 3.05 cfs @ 12.21 hrs,  Volume= 22,757 cf
Primary = 3.05 cfs @ 12.21 hrs,  Volume= 22,757 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=26,840 sf   94.60% Impervious   Runoff Depth>4.33"Subcatchment 13Sa: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=3.34 cfs  9,692 cf

Runoff Area=27,530 sf   90.63% Impervious   Runoff Depth>4.22"Subcatchment 13Sb: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=95   Runoff=3.38 cfs  9,684 cf

Runoff Area=29,130 sf   93.82% Impervious   Runoff Depth>4.33"Subcatchment 13Sc: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=3.62 cfs  10,519 cf

Runoff Area=27,800 sf   94.96% Impervious   Runoff Depth>4.33"Subcatchment 13Sd: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=3.45 cfs  10,039 cf

Runoff Area=18,350 sf   95.53% Impervious   Runoff Depth>4.33"Subcatchment 13Se: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=2.28 cfs  6,626 cf

Runoff Area=62,390 sf   96.27% Impervious   Runoff Depth>4.45"Subcatchment 13Sf: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=97   Runoff=7.83 cfs  23,123 cf

Runoff Area=53,400 sf   94.94% Impervious   Runoff Depth>4.33"Subcatchment 13Sg: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=6.64 cfs  19,284 cf

Runoff Area=10,870 sf   95.03% Impervious   Runoff Depth>4.33"Subcatchment 13Sh: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=1.35 cfs  3,925 cf

Runoff Area=54,290 sf   29.77% Impervious   Runoff Depth>1.45"Subcatchment 13Si: Post Dev Lot 13 - 
   Flow Length=265'   Tc=14.1 min   CN=64   Runoff=1.52 cfs  6,545 cf

Runoff Area=48,170 sf   0.00% Impervious   Runoff Depth>1.52"Subcatchment 13Sn: Pre Dev Lot 13 - North 
   Flow Length=75'   Tc=4.2 min   CN=65   Runoff=1.98 cfs  6,103 cf

Runoff Area=29,970 sf   0.00% Impervious   Runoff Depth>1.66"Subcatchment 13Ss: Pre Dev Lot 13 - South 
   Flow Length=130'   Tc=10.6 min   CN=67   Runoff=1.10 cfs  4,148 cf

   Inflow=2.90 cfs  17,805 cfPond 13Pn: Existing Bordering Vegetated Wetland System - Post 
   Primary=2.90 cfs  17,805 cf

   Inflow=2.39 cfs  14,561 cfPond 13Ps: Existing Bordering Vegetated Wetland System - Post 
   Primary=2.39 cfs  14,561 cf

Peak Elev=25.83'  Storage=7,069 cf   Inflow=6.72 cfs  19,376 cfPond 13Ua: Post Dev - Underground 
   Discarded=0.20 cfs  11,807 cf   Primary=1.43 cfs  7,551 cf   Outflow=1.63 cfs  19,358 cf

Peak Elev=25.79'  Storage=7,942 cf   Inflow=7.07 cfs  20,558 cfPond 13Uc: Post Dev - Underground 
   Discarded=0.23 cfs  13,530 cf   Primary=1.00 cfs  7,010 cf   Outflow=1.23 cfs  20,540 cf

Peak Elev=25.82'  Storage=10,547 cf   Inflow=10.11 cfs  29,749 cfPond 13Ue: Post Dev - Underground 
   Discarded=0.30 cfs  17,972 cf   Primary=2.20 cfs  11,751 cf   Outflow=2.50 cfs  29,723 cf
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Peak Elev=25.78'  Storage=9,416 cf   Inflow=7.99 cfs  23,209 cfPond 13Ug: Post Dev - Underground 
   Discarded=0.28 cfs  16,796 cf   Primary=0.78 cfs  6,054 cf   Outflow=1.06 cfs  22,850 cf

   Inflow=8.04 cfs  49,162 cfPond AP-4: Analysis Point 4
   Primary=8.04 cfs  49,162 cf

Total Runoff Area = 388,740 sf   Runoff Volume = 109,689 cf   Average Runoff Depth = 3.39"
33.41% Pervious = 129,890 sf     66.59% Impervious = 258,850 sf
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Summary for Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.34 cfs @ 12.02 hrs,  Volume= 9,692 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 25,390 98 Paved parking
1,450 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

26,840 96 Weighted Average
1,450 61 5.40% Pervious Area

25,390 98 94.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=26,840 sf

Runoff Volume=9,692 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

3.34 cfs
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Summary for Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.38 cfs @ 12.02 hrs,  Volume= 9,684 cf,  Depth> 4.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 24,950 98 Paved parking
2,580 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

27,530 95 Weighted Average
2,580 61 9.37% Pervious Area

24,950 98 90.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=27,530 sf

Runoff Volume=9,684 cf

Runoff Depth>4.22"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=95

3.38 cfs
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Summary for Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.62 cfs @ 12.02 hrs,  Volume= 10,519 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 27,330 98 Paved parking
1,800 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

29,130 96 Weighted Average
1,800 61 6.18% Pervious Area

27,330 98 93.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=29,130 sf

Runoff Volume=10,519 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

3.62 cfs
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Summary for Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.45 cfs @ 12.02 hrs,  Volume= 10,039 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 26,400 98 Paved parking
1,400 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

27,800 96 Weighted Average
1,400 61 5.04% Pervious Area

26,400 98 94.96% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=27,800 sf

Runoff Volume=10,039 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

3.45 cfs
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Summary for Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.28 cfs @ 12.02 hrs,  Volume= 6,626 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 17,530 98 Paved parking
820 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

18,350 96 Weighted Average
820 61 4.47% Pervious Area

17,530 98 95.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=18,350 sf

Runoff Volume=6,626 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

2.28 cfs
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Summary for Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.83 cfs @ 12.02 hrs,  Volume= 23,123 cf,  Depth> 4.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 60,060 98 Paved parking
2,330 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

62,390 97 Weighted Average
2,330 61 3.73% Pervious Area

60,060 98 96.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=62,390 sf

Runoff Volume=23,123 cf

Runoff Depth>4.45"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=97

7.83 cfs
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Summary for Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.64 cfs @ 12.02 hrs,  Volume= 19,284 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 50,700 98 Paved parking
2,700 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

53,400 96 Weighted Average
2,700 61 5.06% Pervious Area

50,700 98 94.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

Runoff
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=53,400 sf

Runoff Volume=19,284 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

6.64 cfs
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Summary for Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.35 cfs @ 12.02 hrs,  Volume= 3,925 cf,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 10,330 98 Paved parking
540 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

10,870 96 Weighted Average
540 61 4.97% Pervious Area

10,330 98 95.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=10,870 sf

Runoff Volume=3,925 cf

Runoff Depth>4.33"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

1.35 cfs
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Summary for Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment

Runoff = 1.52 cfs @ 12.21 hrs,  Volume= 6,545 cf,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 16,160 98 Paved Roadway
* 2,320 39 >75% Grass cover, Good, HSG A (Soil 255A)
* 2,820 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 1,180 61 >75% Grass cover, Good, HSG B (Soil 230A)
* 360 30 Meadow, non-grazed, HSG A (Soil 255A)
* 5,600 58 Meadow, non-grazed, HSG B (Soil 276A)
* 7,380 58 Meadow, non-grazed, HSG B (Soil 230A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 560 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 0 85 Gravel paths, HSG B (Soil 276A)

54,290 64 Weighted Average
38,130 50 70.23% Pervious Area
16,160 98 29.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 25 0.0070 0.04 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.0 90 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.8 150 0.0400 1.40 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.1 265 Total
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Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=54,290 sf

Runoff Volume=6,545 cf

Runoff Depth>1.45"

Flow Length=265'

Tc=14.1 min

CN=64

1.52 cfs
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Summary for Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 1.98 cfs @ 12.07 hrs,  Volume= 6,103 cf,  Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 7,660 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 2,740 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 27,450 60 Woods, Fair, HSG B (Soil 276A)
* 10,320 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

48,170 65 Weighted Average
48,170 65 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 25 0.0400 0.12 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.8 50 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

4.2 75 Total

Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=48,170 sf

Runoff Volume=6,103 cf

Runoff Depth>1.52"

Flow Length=75'

Tc=4.2 min

CN=65

1.98 cfs
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Summary for Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 1.10 cfs @ 12.16 hrs,  Volume= 4,148 cf,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10 YR Storm Rainfall=4.80"

Area (sf) CN Description

* 6,150 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 5,060 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 13,760 60 Woods, Fair, HSG B (Soil 276A)
* 5,000 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

29,970 67 Weighted Average
29,970 67 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0130 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

10.6 130 Total

Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition
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Type III 24-hr

10 YR Storm Rainfall=4.80"

Runoff Area=29,970 sf

Runoff Volume=4,148 cf

Runoff Depth>1.66"

Flow Length=130'

Tc=10.6 min

CN=67

1.10 cfs
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Summary for Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 145,010 sf, 95.59% Impervious,  Inflow Depth = 1.47"    for  10 YR Storm event
Inflow = 2.90 cfs @ 12.39 hrs,  Volume= 17,805 cf
Primary = 2.90 cfs @ 12.39 hrs,  Volume= 17,805 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En
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Summary for Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 111,300 sf, 93.50% Impervious,  Inflow Depth = 1.57"    for  10 YR Storm event
Inflow = 2.39 cfs @ 12.38 hrs,  Volume= 14,561 cf
Primary = 2.39 cfs @ 12.38 hrs,  Volume= 14,561 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es
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Summary for Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB

Inflow Area = 54,370 sf, 92.59% Impervious,  Inflow Depth > 4.28"    for  10 YR Storm event
Inflow = 6.72 cfs @ 12.02 hrs,  Volume= 19,376 cf
Outflow = 1.63 cfs @ 12.34 hrs,  Volume= 19,358 cf,  Atten= 76%,  Lag= 19.5 min
Discarded = 0.20 cfs @ 9.36 hrs,  Volume= 11,807 cf
Primary = 1.43 cfs @ 12.34 hrs,  Volume= 7,551 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.83' @ 12.34 hrs   Surf.Area= 8,488 sf   Storage= 7,069 cf

Plug-Flow detention time= 108.9 min calculated for 19,342 cf (100% of inflow)
Center-of-Mass det. time= 108.2 min ( 870.1 - 761.9 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,141 cf 35.00'W x 242.50'L x 2.04'H Field A
17,329 cf Overall - 4,477 cf Embedded = 12,852 cf  x 40.0% Voids

#2A 25.00' 4,477 cf Cultec C-100  x 320  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

9,618 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 4.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.20 cfs @ 9.36 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=1.43 cfs @ 12.34 hrs  HW=25.83'   (Free Discharge)
2=Culvert  (Inlet Controls 1.07 cfs @ 1.95 fps)
3=Culvert  (Barrel Controls 0.36 cfs @ 2.06 fps)
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

32 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 240.50' Row Length +12.0" End Stone x 2 = 

242.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

320 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 4,476.9 cf Chamber Storage

17,328.6 cf Field - 4,476.9 cf Chambers = 12,851.7 cf Stone x 40.0% Voids = 5,140.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,617.6 cf = 0.221 af

Overall Storage Efficiency = 55.5%

320 Chambers

641.8 cy Field

476.0 cy Stone
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB

Inflow
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Primary

Hydrograph
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Inflow Area=54,370 sf

Peak Elev=25.83'
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Summary for Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD

Inflow Area = 56,930 sf, 94.38% Impervious,  Inflow Depth > 4.33"    for  10 YR Storm event
Inflow = 7.07 cfs @ 12.02 hrs,  Volume= 20,558 cf
Outflow = 1.23 cfs @ 12.43 hrs,  Volume= 20,540 cf,  Atten= 83%,  Lag= 24.7 min
Discarded = 0.23 cfs @ 9.58 hrs,  Volume= 13,530 cf
Primary = 1.00 cfs @ 12.43 hrs,  Volume= 7,010 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.79' @ 12.43 hrs   Surf.Area= 9,846 sf   Storage= 7,942 cf

Plug-Flow detention time= 119.6 min calculated for 20,523 cf (100% of inflow)
Center-of-Mass det. time= 118.9 min ( 877.8 - 758.9 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,983 cf 28.33'W x 347.50'L x 2.04'H Field A
20,102 cf Overall - 5,145 cf Embedded = 14,957 cf  x 40.0% Voids

#2A 25.00' 5,145 cf Cultec C-100  x 368  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

11,128 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.23 cfs @ 9.58 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=1.00 cfs @ 12.43 hrs  HW=25.79'   (Free Discharge)
2=Culvert  (Inlet Controls 0.65 cfs @ 1.83 fps)
3=Culvert  (Barrel Controls 0.35 cfs @ 2.02 fps)
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

46 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 345.50' Row Length +12.0" End Stone x 2 = 

347.50' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

368 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 5,145.2 cf Chamber Storage

20,101.9 cf Field - 5,145.2 cf Chambers = 14,956.7 cf Stone x 40.0% Voids = 5,982.7 cf Stone Storage

Chamber Storage + Stone Storage = 11,127.9 cf = 0.255 af

Overall Storage Efficiency = 55.4%

368 Chambers

744.5 cy Field

554.0 cy Stone
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD

Inflow
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Summary for Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF

Inflow Area = 80,740 sf, 96.10% Impervious,  Inflow Depth > 4.42"    for  10 YR Storm event
Inflow = 10.11 cfs @ 12.02 hrs,  Volume= 29,749 cf
Outflow = 2.50 cfs @ 12.34 hrs,  Volume= 29,723 cf,  Atten= 75%,  Lag= 18.9 min
Discarded = 0.30 cfs @ 9.16 hrs,  Volume= 17,972 cf
Primary = 2.20 cfs @ 12.34 hrs,  Volume= 11,751 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.82' @ 12.34 hrs   Surf.Area= 12,688 sf   Storage= 10,547 cf

Plug-Flow detention time= 97.2 min calculated for 29,698 cf (100% of inflow)
Center-of-Mass det. time= 96.5 min ( 850.2 - 753.7 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,677 cf 35.00'W x 362.50'L x 2.04'H Field A
25,904 cf Overall - 6,711 cf Embedded = 19,193 cf  x 40.0% Voids

#2A 25.00' 6,711 cf Cultec C-100  x 480  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

14,388 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 5.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.05' 4.0"  Round Culvert X 5.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.05' / 24.50'   S= 0.0055 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.30 cfs @ 9.16 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.30 cfs)

Primary OutFlow  Max=2.20 cfs @ 12.34 hrs  HW=25.82'   (Free Discharge)
2=Culvert  (Inlet Controls 1.30 cfs @ 1.94 fps)
3=Culvert  (Barrel Controls 0.90 cfs @ 2.06 fps)
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

48 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 360.50' Row Length +12.0" End Stone x 2 = 

362.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

480 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 6,710.7 cf Chamber Storage

25,903.6 cf Field - 6,710.7 cf Chambers = 19,192.9 cf Stone x 40.0% Voids = 7,677.2 cf Stone Storage

Chamber Storage + Stone Storage = 14,387.9 cf = 0.330 af

Overall Storage Efficiency = 55.5%

480 Chambers

959.4 cy Field

710.8 cy Stone
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF
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Summary for Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH

Inflow Area = 64,270 sf, 94.96% Impervious,  Inflow Depth > 4.33"    for  10 YR Storm event
Inflow = 7.99 cfs @ 12.02 hrs,  Volume= 23,209 cf
Outflow = 1.06 cfs @ 12.48 hrs,  Volume= 22,850 cf,  Atten= 87%,  Lag= 27.9 min
Discarded = 0.28 cfs @ 9.76 hrs,  Volume= 16,796 cf
Primary = 0.78 cfs @ 12.48 hrs,  Volume= 6,054 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 25.78' @ 12.48 hrs   Surf.Area= 11,758 sf   Storage= 9,416 cf

Plug-Flow detention time= 160.5 min calculated for 22,831 cf (98% of inflow)
Center-of-Mass det. time= 150.4 min ( 909.4 - 758.9 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,142 cf 28.33'W x 415.00'L x 2.04'H Field A
24,007 cf Overall - 6,150 cf Embedded = 17,856 cf  x 40.0% Voids

#2A 25.00' 6,150 cf Cultec C-100  x 440  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

13,293 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.28 cfs @ 9.76 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=0.78 cfs @ 12.48 hrs  HW=25.78'   (Free Discharge)
2=Culvert  (Inlet Controls 0.61 cfs @ 1.80 fps)
3=Culvert  (Barrel Controls 0.18 cfs @ 2.01 fps)
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Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

55 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 413.00' Row Length +12.0" End Stone x 2 = 

415.00' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

440 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 6,150.4 cf Chamber Storage

24,006.6 cf Field - 6,150.4 cf Chambers = 17,856.2 cf Stone x 40.0% Voids = 7,142.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,292.9 cf = 0.305 af

Overall Storage Efficiency = 55.4%

440 Chambers

889.1 cy Field

661.3 cy Stone
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Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 388,740 sf, 66.59% Impervious,  Inflow Depth > 1.52"    for  10 YR Storm event
Inflow = 8.04 cfs @ 12.29 hrs,  Volume= 49,162 cf
Primary = 8.04 cfs @ 12.29 hrs,  Volume= 49,162 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=26,840 sf   94.60% Impervious   Runoff Depth>6.52"Subcatchment 13Sa: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=4.92 cfs  14,590 cf

Runoff Area=27,530 sf   90.63% Impervious   Runoff Depth>6.41"Subcatchment 13Sb: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=95   Runoff=5.02 cfs  14,694 cf

Runoff Area=29,130 sf   93.82% Impervious   Runoff Depth>6.52"Subcatchment 13Sc: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=5.34 cfs  15,835 cf

Runoff Area=27,800 sf   94.96% Impervious   Runoff Depth>6.52"Subcatchment 13Sd: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=5.10 cfs  15,112 cf

Runoff Area=18,350 sf   95.53% Impervious   Runoff Depth>6.52"Subcatchment 13Se: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=3.36 cfs  9,975 cf

Runoff Area=62,390 sf   96.27% Impervious   Runoff Depth>6.64"Subcatchment 13Sf: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=97   Runoff=11.50 cfs  34,530 cf

Runoff Area=53,400 sf   94.94% Impervious   Runoff Depth>6.52"Subcatchment 13Sg: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=9.79 cfs  29,028 cf

Runoff Area=10,870 sf   95.03% Impervious   Runoff Depth>6.52"Subcatchment 13Sh: Post Dev Lot 13 - 
   Flow Length=125'   Slope=0.0100 '/'   Tc=1.3 min   CN=96   Runoff=1.99 cfs  5,909 cf

Runoff Area=54,290 sf   29.77% Impervious   Runoff Depth>2.99"Subcatchment 13Si: Post Dev Lot 13 - 
   Flow Length=265'   Tc=14.1 min   CN=64   Runoff=3.34 cfs  13,535 cf

Runoff Area=48,170 sf   0.00% Impervious   Runoff Depth>3.10"Subcatchment 13Sn: Pre Dev Lot 13 - North 
   Flow Length=75'   Tc=4.2 min   CN=65   Runoff=4.25 cfs  12,444 cf

Runoff Area=29,970 sf   0.00% Impervious   Runoff Depth>3.30"Subcatchment 13Ss: Pre Dev Lot 13 - South 
   Flow Length=130'   Tc=10.6 min   CN=67   Runoff=2.27 cfs  8,241 cf

   Inflow=7.20 cfs  38,157 cfPond 13Pn: Existing Bordering Vegetated Wetland System - Post 
   Primary=7.20 cfs  38,157 cf

   Inflow=5.99 cfs  30,298 cfPond 13Ps: Existing Bordering Vegetated Wetland System - Post 
   Primary=5.99 cfs  30,298 cf

Peak Elev=26.50'  Storage=9,482 cf   Inflow=9.94 cfs  29,284 cfPond 13Ua: Post Dev - Underground 
   Discarded=0.20 cfs  13,379 cf   Primary=3.37 cfs  15,327 cf   Outflow=3.57 cfs  28,706 cf

Peak Elev=26.49'  Storage=10,907 cf   Inflow=10.44 cfs  30,946 cfPond 13Uc: Post Dev - Underground 
   Discarded=0.23 cfs  15,434 cf   Primary=2.63 cfs  14,972 cf   Outflow=2.87 cfs  30,406 cf

Peak Elev=26.52'  Storage=14,289 cf   Inflow=14.86 cfs  44,505 cfPond 13Ue: Post Dev - Underground 
   Discarded=0.30 cfs  20,526 cf   Primary=4.82 cfs  23,242 cf   Outflow=5.12 cfs  43,768 cf
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Peak Elev=26.50'  Storage=13,107 cf   Inflow=11.78 cfs  34,936 cfPond 13Ug: Post Dev - Underground 
   Discarded=0.28 cfs  18,276 cf   Primary=2.41 cfs  14,914 cf   Outflow=2.69 cfs  33,190 cf

   Inflow=21.29 cfs  102,675 cfPond AP-4: Analysis Point 4
   Primary=21.29 cfs  102,675 cf

Total Runoff Area = 388,740 sf   Runoff Volume = 173,892 cf   Average Runoff Depth = 5.37"
33.41% Pervious = 129,890 sf     66.59% Impervious = 258,850 sf
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Summary for Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.92 cfs @ 12.02 hrs,  Volume= 14,590 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 25,390 98 Paved parking
1,450 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

26,840 96 Weighted Average
1,450 61 5.40% Pervious Area

25,390 98 94.60% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sa: Post Dev Lot 13 - South Section - Northwest Subcatchment

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=26,840 sf

Runoff Volume=14,590 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

4.92 cfs
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Summary for Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.02 cfs @ 12.02 hrs,  Volume= 14,694 cf,  Depth> 6.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 24,950 98 Paved parking
2,580 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

27,530 95 Weighted Average
2,580 61 9.37% Pervious Area

24,950 98 90.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sb: Post Dev Lot 13 - South Section - Southwest Subcatchment

Runoff

Hydrograph
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=27,530 sf

Runoff Volume=14,694 cf

Runoff Depth>6.41"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=95

5.02 cfs
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Summary for Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.34 cfs @ 12.02 hrs,  Volume= 15,835 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 27,330 98 Paved parking
1,800 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

29,130 96 Weighted Average
1,800 61 6.18% Pervious Area

27,330 98 93.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sc: Post Dev Lot 13 - South Section - Southeast Subcatchment

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=29,130 sf

Runoff Volume=15,835 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

5.34 cfs
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Summary for Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.10 cfs @ 12.02 hrs,  Volume= 15,112 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 26,400 98 Paved parking
1,400 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

27,800 96 Weighted Average
1,400 61 5.04% Pervious Area

26,400 98 94.96% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sd: Post Dev Lot 13 - South Section - Northeast Subcatchment

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=27,800 sf

Runoff Volume=15,112 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

5.10 cfs
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Summary for Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.36 cfs @ 12.02 hrs,  Volume= 9,975 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 17,530 98 Paved parking
820 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

18,350 96 Weighted Average
820 61 4.47% Pervious Area

17,530 98 95.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Se: Post Dev Lot 13 - North Section - Southwest Subcatchment

Runoff

Hydrograph
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=18,350 sf

Runoff Volume=9,975 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

3.36 cfs
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Summary for Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.50 cfs @ 12.02 hrs,  Volume= 34,530 cf,  Depth> 6.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 60,060 98 Paved parking
2,330 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 60 Woods, Fair, HSG B (Soil 276A)

62,390 97 Weighted Average
2,330 61 3.73% Pervious Area

60,060 98 96.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total

Subcatchment 13Sf: Post Dev Lot 13 - North Section - Northwest Subcatchment

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=62,390 sf

Runoff Volume=34,530 cf

Runoff Depth>6.64"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=97

11.50 cfs
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Summary for Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.79 cfs @ 12.02 hrs,  Volume= 29,028 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 50,700 98 Paved parking
2,700 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

53,400 96 Weighted Average
2,700 61 5.06% Pervious Area

50,700 98 94.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sg: Post Dev Lot 13 - North Section - Northeast Subcatchment

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=53,400 sf

Runoff Volume=29,028 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

9.79 cfs
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Summary for Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.99 cfs @ 12.02 hrs,  Volume= 5,909 cf,  Depth> 6.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 10,330 98 Paved parking
540 61 >75% Grass cover, Good, HSG B

* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 0 60 Woods, Fair, HSG B (Soil 276A)
* 0 79 Woods, Fair, HSG D (Soil 9A)

10,870 96 Weighted Average
540 61 4.97% Pervious Area

10,330 98 95.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 25 0.0100 0.83 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.50"

0.8 100 0.0100 2.03 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

1.3 125 Total
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Subcatchment 13Sh: Post Dev Lot 13 - North Section - Southeast Subcatchment

Runoff

Hydrograph
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=10,870 sf

Runoff Volume=5,909 cf

Runoff Depth>6.52"

Flow Length=125'

Slope=0.0100 '/'

Tc=1.3 min

CN=96

1.99 cfs
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Summary for Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment

Runoff = 3.34 cfs @ 12.20 hrs,  Volume= 13,535 cf,  Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 16,160 98 Paved Roadway
* 2,320 39 >75% Grass cover, Good, HSG A (Soil 255A)
* 2,820 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 1,180 61 >75% Grass cover, Good, HSG B (Soil 230A)
* 360 30 Meadow, non-grazed, HSG A (Soil 255A)
* 5,600 58 Meadow, non-grazed, HSG B (Soil 276A)
* 7,380 58 Meadow, non-grazed, HSG B (Soil 230A)
* 12,920 36 Woods, Fair, HSG A (Soil 255A)
* 560 60 Woods, Fair, HSG B (Soil 276A)
* 4,990 60 Woods, Fair, HSG B (Soil 230A)
* 0 85 Gravel paths, HSG B (Soil 276A)

54,290 64 Weighted Average
38,130 50 70.23% Pervious Area
16,160 98 29.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.3 25 0.0070 0.04 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.0 90 0.0120 0.77 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.8 150 0.0400 1.40 Shallow Concentrated Flow, C-D
Short Grass Pasture   Kv= 7.0 fps

14.1 265 Total
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Subcatchment 13Si: Post Dev Lot 13 - North Section - Access Roadway Subcatchment

Runoff
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Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=54,290 sf

Runoff Volume=13,535 cf

Runoff Depth>2.99"

Flow Length=265'

Tc=14.1 min

CN=64

3.34 cfs
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Summary for Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition

Runoff = 4.25 cfs @ 12.07 hrs,  Volume= 12,444 cf,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 7,660 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 2,740 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 27,450 60 Woods, Fair, HSG B (Soil 276A)
* 10,320 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

48,170 65 Weighted Average
48,170 65 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 25 0.0400 0.12 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

0.8 50 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

4.2 75 Total

Subcatchment 13Sn: Pre Dev Lot 13 - North Section - Existing Condition
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=48,170 sf

Runoff Volume=12,444 cf

Runoff Depth>3.10"

Flow Length=75'

Tc=4.2 min

CN=65

4.25 cfs
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Summary for Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition

Runoff = 2.27 cfs @ 12.15 hrs,  Volume= 8,241 cf,  Depth> 3.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100 YR Storm Rainfall=7.00"

Area (sf) CN Description

* 6,150 61 >75% Grass cover, Good, HSG B (Soil 276A)
* 5,060 80 >75% Grass cover, Good, HSG D (Soil 9A)
* 0 58 Meadow, non-grazed, HSG B (Soil 276A)
* 0 78 Meadow, non-grazed, HSG D (Soil 9A)
* 13,760 60 Woods, Fair, HSG B (Soil 276A)
* 5,000 79 Woods, Fair, HSG D (Soil 9A)
* 0 85 Gravel paths, HSG B (Soil 276A)

29,970 67 Weighted Average
29,970 67 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.3 50 0.0130 0.09 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.50"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

10.6 130 Total

Subcatchment 13Ss: Pre Dev Lot 13 - South Section - Existing Condition

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 YR Storm Rainfall=7.00"

Runoff Area=29,970 sf

Runoff Volume=8,241 cf

Runoff Depth>3.30"

Flow Length=130'

Tc=10.6 min

CN=67

2.27 cfs
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Summary for Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 145,010 sf, 95.59% Impervious,  Inflow Depth = 3.16"    for  100 YR Storm event
Inflow = 7.20 cfs @ 12.25 hrs,  Volume= 38,157 cf
Primary = 7.20 cfs @ 12.25 hrs,  Volume= 38,157 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Pn: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13En

Inflow
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Inflow Area=145,010 sf
7.20 cfs

7.20 cfs
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Summary for Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 111,300 sf, 93.50% Impervious,  Inflow Depth = 3.27"    for  100 YR Storm event
Inflow = 5.99 cfs @ 12.24 hrs,  Volume= 30,298 cf
Primary = 5.99 cfs @ 12.24 hrs,  Volume= 30,298 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond 13Ps: Existing Bordering Vegetated Wetland System - Post Development Comparative Analysis Point  to Subcatchment 13Es
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Inflow Area=111,300 sf
5.99 cfs

5.99 cfs
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Summary for Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB

Inflow Area = 54,370 sf, 92.59% Impervious,  Inflow Depth > 6.46"    for  100 YR Storm event
Inflow = 9.94 cfs @ 12.02 hrs,  Volume= 29,284 cf
Outflow = 3.57 cfs @ 12.19 hrs,  Volume= 28,706 cf,  Atten= 64%,  Lag= 10.2 min
Discarded = 0.20 cfs @ 8.20 hrs,  Volume= 13,379 cf
Primary = 3.37 cfs @ 12.19 hrs,  Volume= 15,327 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 26.50' @ 12.19 hrs   Surf.Area= 8,488 sf   Storage= 9,482 cf

Plug-Flow detention time= 97.8 min calculated for 28,682 cf (98% of inflow)
Center-of-Mass det. time= 85.2 min ( 838.3 - 753.1 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,141 cf 35.00'W x 242.50'L x 2.04'H Field A
17,329 cf Overall - 4,477 cf Embedded = 12,852 cf  x 40.0% Voids

#2A 25.00' 4,477 cf Cultec C-100  x 320  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

9,618 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 4.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.20 cfs @ 8.20 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=3.37 cfs @ 12.19 hrs  HW=26.50'   (Free Discharge)
2=Culvert  (Barrel Controls 2.91 cfs @ 3.70 fps)
3=Culvert  (Barrel Controls 0.47 cfs @ 2.67 fps)
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

32 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 240.50' Row Length +12.0" End Stone x 2 = 

242.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

320 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 4,476.9 cf Chamber Storage

17,328.6 cf Field - 4,476.9 cf Chambers = 12,851.7 cf Stone x 40.0% Voids = 5,140.7 cf Stone Storage

Chamber Storage + Stone Storage = 9,617.6 cf = 0.221 af

Overall Storage Efficiency = 55.5%

320 Chambers

641.8 cy Field

476.0 cy Stone
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Pond 13Ua: Post Dev - Underground Storage - Plastic Chambers Assembly 13AB

Inflow
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Primary
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Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=54,370 sf

Peak Elev=26.50'

Storage=9,482 cf

9.94 cfs

3.57 cfs

0.20 cfs

3.37 cfs
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Summary for Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD

Inflow Area = 56,930 sf, 94.38% Impervious,  Inflow Depth > 6.52"    for  100 YR Storm event
Inflow = 10.44 cfs @ 12.02 hrs,  Volume= 30,946 cf
Outflow = 2.87 cfs @ 12.30 hrs,  Volume= 30,406 cf,  Atten= 73%,  Lag= 16.8 min
Discarded = 0.23 cfs @ 8.36 hrs,  Volume= 15,434 cf
Primary = 2.63 cfs @ 12.30 hrs,  Volume= 14,972 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 26.49' @ 12.30 hrs   Surf.Area= 9,846 sf   Storage= 10,907 cf

Plug-Flow detention time= 108.5 min calculated for 30,380 cf (98% of inflow)
Center-of-Mass det. time= 97.2 min ( 847.8 - 750.5 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 5,983 cf 28.33'W x 347.50'L x 2.04'H Field A
20,102 cf Overall - 5,145 cf Embedded = 14,957 cf  x 40.0% Voids

#2A 25.00' 5,145 cf Cultec C-100  x 368  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

11,128 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert X 2.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.23 cfs @ 8.36 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=2.63 cfs @ 12.30 hrs  HW=26.49'   (Free Discharge)
2=Culvert  (Barrel Controls 2.17 cfs @ 3.69 fps)
3=Culvert  (Barrel Controls 0.46 cfs @ 2.66 fps)
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

46 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 345.50' Row Length +12.0" End Stone x 2 = 

347.50' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

368 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 5,145.2 cf Chamber Storage

20,101.9 cf Field - 5,145.2 cf Chambers = 14,956.7 cf Stone x 40.0% Voids = 5,982.7 cf Stone Storage

Chamber Storage + Stone Storage = 11,127.9 cf = 0.255 af

Overall Storage Efficiency = 55.4%

368 Chambers

744.5 cy Field

554.0 cy Stone
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Pond 13Uc: Post Dev - Underground Storage - Plastic Chambers Assembly 13CD

Inflow
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Inflow Area=56,930 sf

Peak Elev=26.49'

Storage=10,907 cf

10.44 cfs
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0.23 cfs

2.63 cfs
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Summary for Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF

Inflow Area = 80,740 sf, 96.10% Impervious,  Inflow Depth > 6.61"    for  100 YR Storm event
Inflow = 14.86 cfs @ 12.02 hrs,  Volume= 44,505 cf
Outflow = 5.12 cfs @ 12.21 hrs,  Volume= 43,768 cf,  Atten= 66%,  Lag= 11.3 min
Discarded = 0.30 cfs @ 8.02 hrs,  Volume= 20,526 cf
Primary = 4.82 cfs @ 12.21 hrs,  Volume= 23,242 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 26.52' @ 12.21 hrs   Surf.Area= 12,688 sf   Storage= 14,289 cf

Plug-Flow detention time= 89.6 min calculated for 43,732 cf (98% of inflow)
Center-of-Mass det. time= 78.8 min ( 825.0 - 746.2 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,677 cf 35.00'W x 362.50'L x 2.04'H Field A
25,904 cf Overall - 6,711 cf Embedded = 19,193 cf  x 40.0% Voids

#2A 25.00' 6,711 cf Cultec C-100  x 480  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

14,388 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 5.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.05' 4.0"  Round Culvert X 5.00   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.05' / 24.50'   S= 0.0055 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.30 cfs @ 8.02 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.30 cfs)

Primary OutFlow  Max=4.82 cfs @ 12.21 hrs  HW=26.52'   (Free Discharge)
2=Culvert  (Barrel Controls 3.65 cfs @ 3.72 fps)
3=Culvert  (Barrel Controls 1.17 cfs @ 2.69 fps)
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 10 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

48 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 360.50' Row Length +12.0" End Stone x 2 = 

362.50' Base Length

10 Rows x 36.0" Wide + 4.0" Spacing x 9 + 12.0" Side Stone x 2 = 35.00' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

480 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 10 Rows = 6,710.7 cf Chamber Storage

25,903.6 cf Field - 6,710.7 cf Chambers = 19,192.9 cf Stone x 40.0% Voids = 7,677.2 cf Stone Storage

Chamber Storage + Stone Storage = 14,387.9 cf = 0.330 af

Overall Storage Efficiency = 55.5%

480 Chambers

959.4 cy Field

710.8 cy Stone
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Pond 13Ue: Post Dev - Underground Storage - Plastic Chambers Assembly 13EF
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Inflow Area=80,740 sf

Peak Elev=26.52'

Storage=14,289 cf

14.86 cfs

5.12 cfs

0.30 cfs

4.82 cfs
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Summary for Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH

Inflow Area = 64,270 sf, 94.96% Impervious,  Inflow Depth > 6.52"    for  100 YR Storm event
Inflow = 11.78 cfs @ 12.02 hrs,  Volume= 34,936 cf
Outflow = 2.69 cfs @ 12.36 hrs,  Volume= 33,190 cf,  Atten= 77%,  Lag= 20.4 min
Discarded = 0.28 cfs @ 8.50 hrs,  Volume= 18,276 cf
Primary = 2.41 cfs @ 12.36 hrs,  Volume= 14,914 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 26.50' @ 12.36 hrs   Surf.Area= 11,758 sf   Storage= 13,107 cf

Plug-Flow detention time= 136.1 min calculated for 33,163 cf (95% of inflow)
Center-of-Mass det. time= 107.1 min ( 857.7 - 750.5 )

Volume Invert Avail.Storage Storage Description

#1A 24.50' 7,142 cf 28.33'W x 415.00'L x 2.04'H Field A
24,007 cf Overall - 6,150 cf Embedded = 17,856 cf  x 40.0% Voids

#2A 25.00' 6,150 cf Cultec C-100  x 440  Inside #1
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap
Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

13,293 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.50' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 25.50' 6.0"  Round Culvert X 3.00   

L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.50' / 24.00'   S= 0.0150 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#3 Primary 25.00' 4.0"  Round Culvert   
L= 100.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 25.00' / 24.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.09 sf   

Discarded OutFlow  Max=0.28 cfs @ 8.50 hrs  HW=24.52'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.28 cfs)

Primary OutFlow  Max=2.41 cfs @ 12.36 hrs  HW=26.50'   (Free Discharge)
2=Culvert  (Barrel Controls 2.18 cfs @ 3.70 fps)
3=Culvert  (Barrel Controls 0.23 cfs @ 2.67 fps)
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Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH - Chamber Wizard Field A

Chamber Model = Cultec C-100
Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf

Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

Row Length Adjustment= +0.50' x 1.86 sf x 8 rows

36.0" Wide + 4.0" Spacing = 40.0" C-C Row Spacing

55 Chambers/Row x 7.50' Long +0.50' Row Adjustment = 413.00' Row Length +12.0" End Stone x 2 = 

415.00' Base Length

8 Rows x 36.0" Wide + 4.0" Spacing x 7 + 12.0" Side Stone x 2 = 28.33' Base Width

6.0" Base + 12.5" Chamber Height + 6.0" Cover = 2.04' Field Height

440 Chambers x 14.0 cf  +0.50' Row Adjustment x 1.86 sf x 8 Rows = 6,150.4 cf Chamber Storage

24,006.6 cf Field - 6,150.4 cf Chambers = 17,856.2 cf Stone x 40.0% Voids = 7,142.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,292.9 cf = 0.305 af

Overall Storage Efficiency = 55.4%

440 Chambers

889.1 cy Field

661.3 cy Stone



Type III 24-hr  100 YR Storm Rainfall=7.00"1905-Post-Development Lot 13
  Printed  12/17/2012Prepared by Field Engineering Co. Inc.

Page 99HydroCAD® 10.00  s/n 01897  © 2012 HydroCAD Software Solutions LLC

Pond 13Ug: Post Dev - Underground Storage - Plastic Chambers Assembly 13GH
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Summary for Pond AP-4: Analysis Point 4

Analysis Point 4 is taken at the wetland boundary that surrounds the "Lot 13" Parking Lot development to 
the south of the railroad tracks.

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 388,740 sf, 66.59% Impervious,  Inflow Depth > 3.17"    for  100 YR Storm event
Inflow = 21.29 cfs @ 12.12 hrs,  Volume= 102,675 cf
Primary = 21.29 cfs @ 12.12 hrs,  Volume= 102,675 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Pond AP-4: Analysis Point 4
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 Appendix A 

 
 Pre Development Watershed Plans 









 

 

  

 

 

 

 Appendix B 

 
 Post Development Watershed Plans 

 

 







 

 

 

 

 

 

 Appendix C 

 
 Stormwater BMP’s-Typical Details 











 

 

 

 

 

 

 Appendix D 

 
 Preliminary Drainage Plans 

 

 

















 

 

 

 

 

 

 Appendix E 

 
 Preliminary Water Quality Volume  

 Calculation Sheets 

 



FIELD ENGINEERING, INC. MATTAPOISETT, MA

WATER QUALITY VOLUME CALCULATIONS

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED WATER QUALITY VOLUME-O'CONNELL WAY BASIN

UNIT VOLUME (in.) = 1.00

IMPERVIOUS AREA (s.f.) = 175,540

WATER QUALITY VOLUME (cu.ft.) = 14,628

AVAILABLE VOLUME CALCULATION

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

21.5 2,384.0 0.0 0.0 0.000

22.0 22,143.0 6,131.8 6,131.8 0.141

24.0 28,209.0 50,352.0 56,483.8 1.297

25.0 37,334.0 32,771.5 89,255.3 2.049

WATER QUALITY VOLUME PROVIDED = 89,255.3 1.297

WATER QUALITY VOLUME REQUIRED = 14,628.3 0.336 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

WATER QUALITY VOLUME CALCULATIONS

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED WATER QUALITY VOLUME-MAGGIORE COMBINED BASIN

UNIT VOLUME (in.) = 1.00

IMPERVIOUS AREA (s.f.) = 287,244

WATER QUALITY VOLUME (cu.ft.) = 23,937

AVAILABLE VOLUME CALCULATION

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

30.0 22,075.0 0.0 0.0 0.000

31.0 35,768.0 28,921.5 28,921.5 0.664

32.0 38,620.0 37,194.0 66,115.5 1.518

33.0 41,529.0 40,074.5 106,190.0 2.438

34.0 44,492.0 43,010.5 149,200.5 3.425

WATER QUALITY VOLUME PROVIDED = 149,200.5 3.425

WATER QUALITY VOLUME REQUIRED = 23,937.0 0.550 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

WATER QUALITY VOLUME CALCULATIONS

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED WATER QUALITY VOLUME-PARKING GARAGE AREA

UNIT VOLUME (in.) = 1.00

IMPERVIOUS AREA (s.f.) = 38,989

WATER QUALITY VOLUME (cu.ft.) = 3,249

AVAILABLE VOLUME CALCULATION

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

39.0 7,474.0 0.0 0.0 0.000

40.0 9,262.0 8,368.0 8,368.0 0.192

41.0 11,215.0 10,238.5 18,606.5 0.427

42.0 13,326.0 12,270.5 30,877.0 0.709

WATER QUALITY VOLUME PROVIDED = 30,877.0 0.427

WATER QUALITY VOLUME REQUIRED = 3,249.1 0.075 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

WATER QUALITY VOLUME CALCULATIONS

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED WATER QUALITY VOLUME-LIT SITE-NORTH PARCEL

UNIT VOLUME (in.) = 1.00

IMPERVIOUS (PAVED) AREA (s.f.) = 391,577

WATER QUALITY VOLUME (cu.ft.) = 32,631

WATER QUALITY VOLUME (ac.ft.) = 0.749

AVAILABLE VOLUME CALCULATION-AREA 1

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------



FIELD ENGINEERING, INC. MATTAPOISETT, MA

WATER QUALITY VOLUME CALCULATIONS

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED WATER QUALITY VOLUME-LOT 13

UNIT VOLUME (in.) = 1.00

IMPERVIOUS (PAVED) AREA (s.f.) = 258,850

WATER QUALITY VOLUME (cu.ft.) = 21,571

WATER QUALITY VOLUME (ac.ft.) = 0.495

AVAILABLE VOLUME CALCULATION

POND VOL CUM. VOL CUM. VOL

(cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- --------------

**

13Ua 9,618.0 0.0 0.000

13Uc 11,128.0 11,128.0 0.255

13Ue 14,388.0 25,516.0 0.586

13Ug 13,293.0 38,809.0 0.891

WATER QUALITY VOLUME PROVIDED = 38,809 0.891

WATER QUALITY VOLUME REQUIRED = 21,571 0.495 OK
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 Preliminary Recharge Volume  

 Calculation Sheets 



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME "LOT 13"-POST AREAS 13SA & 13SB

CALCULATED USING THE STATIC METHOD

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.40

IMPERVIOUS AREA (s.f.) = 48,540

RECHARGE VOLUME (cu.ft.) = 1,618

RECHARGE VOLUME REQUIRED (cu.ft.): 1,618

RECHARGE VOLUME PROVIDED (cu.ft.): 1,698 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.039

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 1,698.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 8,487.5

DRAWDOWN TIME (HRS)= 2.4 OK

1,698 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE LOWEST ORIFICE ELEVATIONS OF 25.00  IN POND 

13UA(BASED ON HYDROCAD CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME "LOT 13"-POST AREAS 13SC & 13SD

CALCULATED USING THE STATIC METHOD

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.40

IMPERVIOUS AREA (s.f.) = 55,330

RECHARGE VOLUME (cu.ft.) = 1,844

RECHARGE VOLUME REQUIRED (cu.ft.): 1,844

RECHARGE VOLUME PROVIDED (cu.ft.): 1,969 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.045

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 1,969.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 9,844.7

DRAWDOWN TIME (HRS)= 2.4 OK

1,969 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE LOWEST ORIFICE ELEVATIONS OF 25.00  IN POND 

13UC(BASED ON HYDROCAD CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME "LOT 13"-POST AREAS 13SE & 13SF

CALCULATED USING THE STATIC METHOD

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.40

IMPERVIOUS AREA (s.f.) = 77,590

RECHARGE VOLUME (cu.ft.) = 2,586

RECHARGE VOLUME REQUIRED (cu.ft.): 2,520

RECHARGE VOLUME PROVIDED (cu.ft.): 3,007 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.069

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 3,007.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 12,687.5

DRAWDOWN TIME (HRS)= 2.8 OK

3007 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE LOWEST ORIFICE ELEVATIONS OF 25.05  IN POND 

13UE(BASED ON HYDROCAD CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME "LOT 13"-POST AREAS 13SG & 13SH

CALCULATED USING THE STATIC METHOD

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.40

IMPERVIOUS AREA (s.f.) = 61,030

RECHARGE VOLUME (cu.ft.) = 2,034

RECHARGE VOLUME REQUIRED (cu.ft.): 2,034

RECHARGE VOLUME PROVIDED (cu.ft.): 2,352 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.054

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 2,352.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 11,757.0

DRAWDOWN TIME (HRS)= 2.4 OK

2352 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE LOWEST ORIFICE ELEVATIONS OF 25.00  IN POND 

13UG(BASED ON HYDROCAD CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME-LIT SITE-NORTH PARCEL

CALCULATED USING THE STATIC METHOD

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 628,537

RECHARGE VOLUME (cu.ft.) = 13,095

RECHARGE VOLUME (ac.ft.) = 0.301



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 2A

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 199,328

RECHARGE VOLUME (cu.ft.) = 4,153

RECHARGE VOLUME REQUIRED (cu.ft.): 4,153

RECHARGE VOLUME PROVIDED (cu.ft.): 5,558 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.128

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 5,558.0

DESIGN INFILTRATION RATE (IN/HR)= 2.3

BOTTOM AREA(SF)= 10,050.0

DRAWDOWN TIME (HRS)= 2.9 OK

5,558 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE WEIR ELEVATION OF 44.50 (BASED ON HYDROCAD 

CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 2B,3A&3B

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.35

IMPERVIOUS AREA (s.f.) = 6,584

RECHARGE VOLUME (cu.ft.) = 192

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 495,324

RECHARGE VOLUME (cu.ft.) = 10,319

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

30.00 22,075.0 0.0 0.0 ```

30.50 28,921.0 12,749.0 12,749.0 0.293

RECHARGE VOLUME REQUIRED (cu.ft.): 10,511

RECHARGE VOLUME PROVIDED (cu.ft.): 12,749 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.293

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 12,749.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 22,075.0

DRAWDOWN TIME (HRS)= 6.9 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 6

HYDROLOGIC SOIL GROUP A

UNIT VOLUME (in.) = 0.60

IMPERVIOUS AREA (s.f.) = 1,717

RECHARGE VOLUME (cu.ft.) = 86

HYDROLOGIC SOIL GROUP B

UNIT VOLUME (in.) = 0.35

IMPERVIOUS AREA (s.f.) = 122,111

RECHARGE VOLUME (cu.ft.) = 3,562

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 27,602

RECHARGE VOLUME (cu.ft.) = 575

HYDROLOGIC SOIL GROUP D

UNIT VOLUME (in.) = 0.10

IMPERVIOUS AREA (s.f.) = 24,099

RECHARGE VOLUME (cu.ft.) = 201

AVAILABLE VOLUME CALCULATION-EXTENDED DETENTION/INFILTRATION SYSTEM

(STORAGE VOLUME BENEATH LOWEST ORIFICE

IN EXTENDED DETENTION/INFILTRATION SYSTEM)

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

21.50 2,384.0 0.0 0.0 0.000

22.15 22,600.0 8,119.8 8,119.8 0.186

RECHARGE VOLUME REQUIRED (cu.ft.): 4,423

RECHARGE VOLUME PROVIDED (cu.ft.): 8,120 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.186

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 8,119.8

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 2,384.0

DRAWDOWN TIME (HRS)= 40.9 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 7A

HYDROLOGIC SOIL GROUP A

UNIT VOLUME (in.) = 0.60

IMPERVIOUS AREA (s.f.) = 16,306

RECHARGE VOLUME (cu.ft.) = 815

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 96,931

RECHARGE VOLUME (cu.ft.) = 2,019

RECHARGE VOLUME REQUIRED (cu.ft.): 2,835

RECHARGE VOLUME PROVIDED (cu.ft.): 13,075 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.300

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 13,075.0

DESIGN INFILTRATION RATE (IN/HR)= 2.3

BOTTOM AREA(SF)= 12,562.5

DRAWDOWN TIME (HRS)= 5.4 OK

13,075 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE WEIR ELEVATION OF 47.0 (BASED ON HYDROCAD 

CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 7B&7C

HYDROLOGIC SOIL GROUP A

UNIT VOLUME (in.) = 0.60

IMPERVIOUS AREA (s.f.) = 23,553

RECHARGE VOLUME (cu.ft.) = 1,178

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 173,511

RECHARGE VOLUME (cu.ft.) = 3,615

AVAILABLE VOLUME CALCULATION

RECHARGE VOLUME REQUIRED (cu.ft.): 4,792

RECHARGE VOLUME PROVIDED (cu.ft.): 5,214 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.120

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 5,214.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 7,537.5

DRAWDOWN TIME (HRS)= 8.3 OK

5,214 CF OF STORAGE PROVIDED WITHIN THE ROOF DRAIN RECHARGE 

SYSTEM BELOW THE ORIFICE ELEVATION OF 44.75 (BASED ON 

HYDROCAD CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/12/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 7D

HYDROLOGIC SOIL GROUP A

UNIT VOLUME (in.) = 0.60

IMPERVIOUS AREA (s.f.) = 7,944

RECHARGE VOLUME (cu.ft.) = 397

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 28,045

RECHARGE VOLUME (cu.ft.) = 584

AVAILABLE VOLUME CALCULATION-EXTENDED DETENTION/INFILTRATION SYSTEM

(STORAGE VOLUME BENEATH LOWEST ORIFICE

IN EXTENDED DETENTION/INFILTRATION SYSTEM)

ELEV AREA VOL CUM. VOL CUM. VOL

(ft.) (s.f.) (cu.ft.) (cu.ft.) (ac.ft.)

-------------- -------------- -------------- -------------- --------------

** **

39.00 7,474.0 0.0 0.0 ```

39.50 8,368.0 3,960.5 3,960.5 0.091

RECHARGE VOLUME REQUIRED (cu.ft.): 981

RECHARGE VOLUME PROVIDED (cu.ft.): 3,961 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.091

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 3,961.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 7,474.0

DRAWDOWN TIME (HRS)= 6.4 OK



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 9B

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 66,000

RECHARGE VOLUME (cu.ft.) = 1,375

RECHARGE VOLUME REQUIRED (cu.ft.): 1,375

RECHARGE VOLUME PROVIDED (cu.ft.): 5,270 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.121

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 5,270.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 11,757.0

DRAWDOWN TIME (HRS)= 5.4 OK

5,270 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE ORIFICE ELEVATION (BASED ON HYDROCAD 

CALCULATIONS-SEE ATTACHED SHEET)



FIELD ENGINEERING, INC. MATTAPOISETT, MA

RECHARGE VOLUME CALCULATION

Client: MASHPEE Job No. 1905

Project: LAND INTO TRUST CASINO SITE Date: 12/17/2012

Location: STEVENS STREET, TAUNTON, MA Design by: R. RICCIO

REQUIRED RECHARGE VOLUME POST DEVELOPMENT AREA 9C

HYDROLOGIC SOIL GROUP C

UNIT VOLUME (in.) = 0.25

IMPERVIOUS AREA (s.f.) = 66,000

RECHARGE VOLUME (cu.ft.) = 1,375

RECHARGE VOLUME REQUIRED (cu.ft.): 1,375

RECHARGE VOLUME PROVIDED (cu.ft.): 5,270 OK

RECHARGE VOLUME PROVIDED (ac.ft.): 0.121

DRAWDOWN TIME CALCULATION

DRAWDOWN TIME=(REQ.RECH. VOL.)/(DES. INFILTRATION RATE "K"*BOTTOM AREA)

RECHARGE VOLUME PROVIDED (CF)= 5,270.0

DESIGN INFILTRATION RATE (IN/HR)= 1.0

BOTTOM AREA(SF)= 11,757.0

DRAWDOWN TIME (HRS)= 5.4 OK

5,270 CF OF STORAGE PROVIDED WITHIN THE SUBSURFACE RECHARGE 

SYSTEM BELOW THE ORIFICE ELEVATION (BASED ON HYDROCAD 

CALCULATIONS-SEE ATTACHED SHEET)



 

 
 
 
 
 
 Appendix G 

 
 Preliminary TSS Removal  

 Calculation Sheets 



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Street Sweeping - 10% 0.10 1.00 0.10 0.90

Deep Sump and Hooded 

Catch Basin 0.25 0.90 0.23 0.68

Constructed Stormwater 

Wetland 0.80 0.68 0.54 0.14

0.00 0.14 0.00 0.14

0.00 0.14 0.00 0.14

Total TSS Removal = 87%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Land Into Trust Casino Site

Prepared By: RRR *Equals remaining load from previous BMP (E)

Date: 12/11/2012 which enters the BMP
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Maggiore Combined Basin (LIT Site-South Parcel)

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Street Sweeping - 10% 0.10 1.00 0.10 0.90

Deep Sump and Hooded 

Catch Basin 0.25 0.90 0.23 0.68

Sediment Forebay 0.25 0.68 0.17 0.51

Wet Basin 0.80 0.51 0.41 0.10

0.00 0.10 0.00 0.10

Total TSS Removal = 90%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Land Into Trust Casino Site

Prepared By: RRR *Equals remaining load from previous BMP (E)

Date: 12/11/2012 which enters the BMP

O'Connell Way Basin (LIT Site South Parcel)
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Street Sweeping - 10% 0.10 1.00 0.10 0.90

Bioretention Area 0.90 0.90 0.81 0.09

0.00 0.09 0.00 0.09

0.00 0.09 0.00 0.09

0.00 0.09 0.00 0.09

Total TSS Removal = 91%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Land Into Trust Casino Site

Prepared By: RRR *Equals remaining load from previous BMP (E)

Date: 12/11/2012 which enters the BMP

Remote Parking Areas (Lots 9 and 13)
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F

TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Street Sweeping - 10% 0.10 1.00 0.10 0.90

Deep Sump and Hooded 

Catch Basin 0.25 0.90 0.23 0.68

Constructed Stormwater 

Wetland 0.80 0.68 0.54 0.14

0.00 0.14 0.00 0.14

0.00 0.14 0.00 0.14

Total TSS Removal = 87%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: Land Into Trust Casino Site

Prepared By: RRR *Equals remaining load from previous BMP (E)

Date: 12/11/2012 which enters the BMP

LIT Site-North Parcel
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Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



 

 
 
 
 
 
 Appendix H 

 
 Soil Evaluation Logs 

 



 DEP APPROVED FORM - 12/07/95 

 

      FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-1 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-8 A Loamy Sand 10 YR 3/3  Friable 

8-22 B Loamy Sand 10 YR 5/6  Friable 

22-48 C1 Fine-Medium 
Sand 

2.5 Y 6/4 @ 44” Loose, Caving 

48-84 C2 Fine Loamy 
Sand 

2.5 Y 6/2  Friable to Firm, Damp, Little to No Gravel 
 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 54” Weeping from Pit Face: 66” 

Estimated Seasonal High Ground Water: Mottles at 44” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-2 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-6 A Loamy Sand 10 YR 3/3  Friable 

6-30 B Loamy Sand 10 YR 5/6  Friable 

30-42 C1 Fine-Medium 
Sand 

2.5 Y 6/4 @33” Loose, Caving 

42-72 C2 Fine Loamy 
Sand 

2.5 Y 6/2  Friable to Firm, Damp, Little to No Gravel 
 

72-84 C3 Fine Sandy 
Loam 

2.5 Y 6/2  Firm in Place 

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 56” 

Estimated Seasonal High Ground Water: Mottles at 33” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-3 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-8 A Loamy Sand 10 YR 3/3  Friable 

8-26 B Loamy Sand 10 YR 5/6  Friable 

26-52 C1 Loamy Sand 2.5 Y 5/3 @36” Loose-Friable, Damp 

72-84 C2 Fine Sandy 
Loam 

2.5 Y 6/2  Firm in Place 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles at 36” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

 
 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-4 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Loamy Sand 10 YR 3/3  Friable 

12-30 B Loamy Sand 10 YR 5/6  Friable 

30-72 C1 Fine Sandy 
Loam 

2.5 Y 6/2 @26” Friable to Firm, Damp 
Mottles with Roots 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles at 26” 
 
 
 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-5 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-10 A Loamy Sand 10 YR 3/3  Friable 

10-24 B Loamy Sand 10 YR 5/6  Friable 

24-60 C1 Fine Sandy 
Loam 

2.5 Y 6/2 @24” Friable to Firm, Damp 
Mottles with Roots 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles at 24” 
 
 
 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-6 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Loamy Sand 10 YR 3/3  Friable 

12-24 B Loamy Sand 10 YR 5/6  Friable 

24-44 C1 Loamy Sand 2.5 Y 5/3 @44” Loose-Friable, Damp 

44-72 C2 Fine Sandy 
Loam 

2.5 Y 6/2  Saturated, No Gravel. Heavy Weeping at 
48” 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 48” 

Estimated Seasonal High Ground Water: Mottles at 44” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-7 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-16 A Loamy Sand 10 YR 3/3  Friable 

16-28 B Loamy Sand 10 YR 5/6  Friable 

28-52 C1 Loamy Sand 2.5 Y 5/3 @36” Loose-Friable, Damp 

52-72 C2 Fine Sandy 
Loam 

2.5 Y 6/2  Saturated, No Gravel 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 46” 

Estimated Seasonal High Ground Water: Mottles at 36” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-8 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: In Woods Road 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-4 O/A Loamy Sand 10 YR 3/3  Friable 

4-24 B Loamy Sand 10 YR 5/6  Friable 

24-36 C1 Loamy Sand 2.5 Y 5/3 @24” Loose-Friable, Saturated.. Heavy 
Weeping 

36-60 C2 Sandy Loam 2.5 Y 5/2  Saturated, No Gravel 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 24” 

Estimated Seasonal High Ground Water: Mottles at 24” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-9 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan (Near 404) 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Woods. 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 O/A Loamy Sand 10 YR 3/3  Friable 

12-24 B Loamy Sand 10 YR 5/6  Friable 

24-48 C1 Loamy Sand 2.5 Y 6/3 @32” Saturated, Friable 

48-60 C2 Sandy Loam 2.5 Y 6/3  Saturated, Friable 

60-72 C3 Medium Sand 2.5 Y 6/3  Loose, Caving, Saturated 

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 36” 

Estimated Seasonal High Ground Water: Mottles at 32” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-10 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Loamy Sand 10 YR 3/3  Friable 

12-20 B Loamy Sand 10 YR 5/6  Friable 

20-42 C1 Fine-Medium 
Sand 

2.5 Y 6/4 @ 44” Loose, Caving 

42-72 C2 Fine Loamy 
Sand 

2.5 Y 6/2  Friable to Firm, Damp, Little to No Gravel 
 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 44” 

Estimated Seasonal High Ground Water: Mottles at 44” 
 
 
 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-11 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Loamy Sand 10 YR 3/3  Friable 

12-28 B Loamy Sand 10 YR 5/6  Friable 

28-72 C1 Medium Sand 2.5 Y 6/4 @ 48” Loose, Caving 

72+ C2 Fine Loamy 
Sand 

2.5 Y 6/2  Friable to Firm, Damp, Little to No Gravel 
 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 60” 

Estimated Seasonal High Ground Water: Mottles at 48” 
 
 
 

 



 DEP APPROVED FORM - 12/07/95 

 

  

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 9 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-9-12 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Loamy Sand 10 YR 3/3  Friable 

12-24 B Loamy Sand 10 YR 5/6  Friable 

24-38 C1 Coarse Loamy 
Sand 

2.5 Y 6/4 @ 24” Loose, Caving 

38+ C2 Medium Sand 2.5 Y 6/2  Damp, Little to No Gravel 
 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 24” 

Estimated Seasonal High Ground Water: Mottles at 24” 
 
 
 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 11 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-11-1 Date: 11/5/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-4 A Loamy Sand 10 YR 3/3  Friable 

4-24 B Loamy Sand 10 YR 5/6  Friable 

24-72 C1 Coarse Loamy 
Sand 

2.5 Y 6/4 @ 32” Friable 

72-84 C2 Sandy Loam 2.5 Y 6/2  Friable to Firm, Damp, Little to No Gravel 
 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles at 32” 
 
 
 

 

 



 DEP APPROVED FORM - 12/07/95 

 

FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-13-1 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-10 A Sandy Loam 10 YR 4/4  Friable 

10-20 B 
 

Loamy Sand 
 

10 YR 5/6  Firm to Friable 

20-74 C1 Sandy Loam 2.5 Y 6/4 @36” Very Firm, Gleyed (5 Y 6/2) 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 63” Weeping from Pit Face: 63” 

Estimated Seasonal High Ground Water: Mottles at 36” 
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Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-13-2 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-10 A Sandy Loam 10 YR 4/4  Friable 

10-22 B 
 

Loamy Sand 
 

10 YR 6/8  Firm to Friable 

22-76 C1 Sandy Loam 2.5 Y 6/4 @32” Very Firm, Gleyed (5 Y 6/2) 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 70” Weeping from Pit Face: 70” 

Estimated Seasonal High Ground Water: Mottles at 32” 
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Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-13-3 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-14 A Sandy Loam 10 YR 4/4  Friable 

14-23 B 
 

Loamy Sand 
 

10 YR 6/8  Loose 

23-79 C1 Loamy Sand 2.5 Y 6/4 @36” Firm with loose lenses of Coarse Sand 
Heavy Rust Band @ 50” 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 77” Weeping from Pit Face: 73” 

Estimated Seasonal High Ground Water: Mottles at 36” 
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FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-13-4 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Sandy Loam 10 YR 4/4  Friable 

12-20 B 
 

Loamy Sand 
 

10 YR 6/8  Loose 

20-86 C1 Med-Coarse 
Sand 

2.5 Y 6/4 @40” Damp Throughout, Rust Bands at 40” & 
60”  

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 80” Weeping from Pit Face: 72” 

Estimated Seasonal High Ground Water: Mottles at 40” 
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FORM 11 - SOIL EVALUATOR FORM 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number:  TP-13-5 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-14 A Sandy Loam 10 YR 4/4  Friable 

14-22 B 
 

Loamy Sand 
 

10 YR 6/8  Loose to Firm 

22-98 C1 Loamy Sand 2.5 Y 6/4 @32” Firm  

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 96” Weeping from Pit Face: 90” 

Estimated Seasonal High Ground Water: Mottles at 32” 
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Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-6 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-15 A Sandy Loam 10 YR 4/4  Friable 

15-24 B 
 

Loamy Sand 
 

10 YR 5/6  Loose to Firm 

24-96 C1 Fine Sandy 
Loam 

2.5 Y 6/4 @30” Very Firm in Place 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles at 30” 
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FORM 11 - SOIL EVALUATOR FORM 
Page 2 of 3 

 
 

Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-7 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-14 A Sandy Loam 10 YR 4/4  Friable 

14-23 B 
 

Loamy Sand 
 

10 YR 5/6  Loose to Firm 

23-101 C1 Fine Sandy 
Loam 

2.5 Y 6/4 @26” Very Firm in Place 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: 58” 

Estimated Seasonal High Ground Water: Mottles at 26” 
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FORM 11 - SOIL EVALUATOR FORM 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-8 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Sandy Loam 10 YR 4/4  Friable 

12-22 B 
 

Loamy Sand 
 

10 YR 5/6  Loose to Firm 

22-98 C1 Fine Sandy 
Loam 

2.5 Y 6/4 @30” Very Firm in Place 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 95” Weeping from Pit Face: 60” 

Estimated Seasonal High Ground Water: Mottles at 30” 
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FORM 11 - SOIL EVALUATOR FORM 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-9 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-12 A Sandy Loam 10 YR 4/4  Friable 

12-24 B 
 

Loamy Sand 
 

10 YR 5/6  Loose to Firm 

24-90 C1 Loamy Sand 2.5 Y 6/4 @32” Firm, Lenses of Fine Sand (loose) 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 86” Weeping from Pit Face: 80” 

Estimated Seasonal High Ground Water: Mottles at 32” 
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FORM 11 - SOIL EVALUATOR FORM 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-10 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-15 A Sandy Loam 10 YR 4/4  Friable 

15-24 B 
 

Loamy Sand 
 

10 YR 5/6  Loose to Firm 

24-88 C1 Loamy Sand 2.5 Y 6/4 @36” Firm, Lenses of Fine Sand (loose) 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 88” Weeping from Pit Face: 83” 

Estimated Seasonal High Ground Water: Mottles at 36” 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-11 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-13 A Sandy Loam 10 YR 4/4  Friable 

13-25 B 
 

Loamy Sand 
 

10 YR 5/6  Friable 

25-80 C1 Coarse Sand 2.5 Y 5/3 @26” Loose, with lenses of firm fine sandy 
loam. 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 72” Weeping from Pit Face: 60” 

Estimated Seasonal High Ground Water: Mottles at 26” 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-12 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-16 A Sandy Loam 10 YR 4/4  Friable 

16-30 B 
 

Loamy Sand 
 

10 YR 5/6  Friable 

30-74 C1 Coarse Sand 2.5 Y 5/3 @34” Loose, With Areas of Firm Coarse Sand 

      

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 60” Weeping from Pit Face: 46” 

Estimated Seasonal High Ground Water: Mottles at 34” 
 
 
 

 

 
 
 



 DEP APPROVED FORM - 12/07/95 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-13 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-15 A Sandy Loam 10 YR 4/4  Friable 

15-25 B 
 

Loamy Sand 
 

10 YR 5/6 @24” Friable 

25-55 C1 Fine Sandy 
Loam 

2.5 Y 6/4  Firm 

55=72 C2 Coarse Sand 2.5 Y 6/4  Loose 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 58” Weeping from Pit Face: 46” 

Estimated Seasonal High Ground Water: Mottles at 24” 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-14 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-17 A Sandy Loam 10 YR 4/4  Friable 

17-32 B 
 

Loamy Sand 
 

10 YR 5/8 @28” Loose 

32-54 C1 Fine Sand 10 YR 5/6  Friable 

54-86 C2 Fine Sandy 
Loam 

2.5 Y 6/4  Some Stones/Boulders-Large Stones at 
Bottom 

      

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole N/E Weeping from Pit Face: N/E 

Estimated Seasonal High Ground Water: Mottles @ 28” 
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Location Address or Lot No. Lot 13 Parking Area-O’Connell Way 
 

On-site Review 
 
 

Deep Hole Number: TP-13-15 Date: 11/6/12 Time: am Weather: Sunny 

Location (Identify on site plan): See site location plan 

Land Use: Agricultural Slope (%): 0-5% Surface Stones: None 

Vegetation: Field Area 

Landform:   

Position on Landscape (sketch on the back):  See site location plan 

Distances from:  

Open Water Body: >100 feet Drainage way:   0 feet 

Possible Wet Area: >50 feet Property Line: >10 feet 

Drinking Water Well: >100 feet Other:  
 
 

DEEP OBSERVATION HOLE LOG* 

Depth from 
Surface (Inches) 

Soil Horizon Soil Texture 
(USDA) 

Soil Color 
(Munsell) 

Soil  

Mottling 

Other 
(Structure, Stones, Boulders, Consistency, % 

Gravel) 

0-16 A Sandy Loam 10 YR 4/4  Friable 

16-30 B 
 

Loamy Sand 
 

10 YR 5/8  Friable 

30-48 C1 Fine-Medium 
Sand 

10 YR 5/6 @30” Friable 

48-60 C2 Fine Sandy 
Loam 

2.5 Y 6/4  Firm 

60-90 C3 Coarse Sand 2.5 Y 6/4  Loose, Caving 

      

 

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA 

Parent Material (geologic) Outwash Depth to Bedrock: N/E 

Depth to Groundwater: Standing Water in the Hole 78” Weeping from Pit Face: 60” 

Estimated Seasonal High Ground Water: Mottles @ 30” 
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FIRST LIGHT CASINO OFF-SITE MITIGATION  
ROUTES 140/24 IMPROVEMENTS – OPTION 3 

TAUNTON, MASSACHUSETTS 
 

CONCEPTUAL STORMWATER MANAGEMENT REPORT 
 

 
PROJECT DESCRIPTION: 
 
On behalf of the Project First Light-Destination Resort Casino, Fay, Spofford & Thorndike, 
LLC, (FST) has prepared a Conceptual Stormwater Management Report for off-site 
mitigation on Route 140 at the interchange with Route 24 in the City of Taunton, 
Massachusetts identified as Option 3. These improvements are depicted on Figure No.1 
entitled “Proposed Improvements-Routes 24 NB and SB Ramps/County Street (Route 140)”. 
Limits of the project extend on County Street (Route 140) from a point approximately 800 
feet west of the of the Route 24 SB ramps to a point approximately 600 feet east of the Route 
24 NB Ramps.    

 
With respect to stormwater management, this Conceptual Stormwater Management Report 
presents FST’s evaluation of potential project impacts on the existing surface and closed 
drainage systems and identifies specific Best Management Practices (BMP’s) for improving 
stormwater treatment and control stormwater discharges. The location and selection of 
stormwater BMPs are designed to improve existing conditions such as water quality, promote 
groundwater recharge and minimize impacts of stormwater runoff to the greatest extent 
practicable. 

 
The existing stormwater management facilities located within the project limits are 
comprised of an open and closed drainage system consisting of overland flow, drainage 
swales, cross-culverts, catch basins, manholes, piping, and outfalls which ultimately 
discharge to the Cotley River. The selected stormwater best management practices (BMPs) 
will control runoff, provided groundwater recharge and retain contaminants. It is assumed 
existing cross culverts within the project limits will be retained. Proposed BMPs include 
where applicable, retrofitting of the existing closed drainage system by relocating or 
providing new pretreatment BMP’s such as deep sump/hooded catch basins, piping, drainage 
manholes, flared end sections w/stone apron and sediment forebays. Anticipated stormwater 
treatment and infiltration BMPs include grass channels, extended dry detention basins and 
infiltration basins/trenches. Segments of the existing and proposed stormwater improvements 
are identified on Figure No.2 entitled “Conceptual Drainage Design”.  
 
COMPLIANCE WITH DEP STORMWATER MANAGEMENT STANDARDS: 
 
To protect the wetlands and waters of the Commonwealth from the adverse impacts of 
stormwater runoff, the DEP issued a Stormwater Management Policy that established 
stormwater management standards in November 1996.  In 1997, DEP published the 
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Massachusetts Stormwater Handbook as guidance on the Stormwater Policy. DEP revised 
the 1997 Handbook and associated stormwater management standards, which became 
effective on January 2, 2008.  As such, the proposed project must comply with these revised 
standards. 
 
It is anticipated the Option 3 will qualify as a limited project under the Massachusetts 
Wetland Protection act. Limited projects are defined to include maintenance and 
improvement of existing public roadways, but limited to widening less than a single lane, 
adding shoulders, correcting substandard intersections, and improving inadequate drainage 
systems.  In the development of the design for these improvements, it is intended to comply 
with the stormwater standards.  However, full compliance with the standards may be difficult 
considering the site constraints. 
 
Roadway improvement proposed along Route 140 and at the Route 24 ramps under this 
option are similar to those proposed under Option 4.  For additional documentation related to 
compliance with the stormwater standards for the work on Route 140, refer to the Conceptual 
Stormwater Report for Option 4.  
 
Standard No. 1 – No New Untreated Discharges: No new outfalls that discharge directly 
into the Cotley River will be created as part of the project.  Stormwater improvements will 
include the construction of new deep sump/hooded catch basins, piping, manholes, flared end 
sections w/stone apron, sediment forebays, grass channels, extended dry detention basins and 
infiltration basins/trenches. The existing storm drainage culverts located within the project 
limits will be retained and utilized as part of the stormwater management system.  
 
Standard No. 2 – Peak Rate Attenuation:  The proposed construction of the new Route 24 
SB ramp will result in an overall increase of approximately 0.72 acres of impervious surface 
area within the project limits. Existing stormwater patterns will be maintained as part of the 
proposed stormwater management system.  
 
Given site constraints such as the presence of wetlands, it has been difficult to fully identify 
BMPs that would provide peak flow attenuation for the runoff that the slip ramp will 
generate. To compensate, several options are being considered to provide additional peak 
flow attenuation at other locations within POI 2. These include increasing the volume and 
footprint of BMP 2 relative to that proposed for Option 4, and providing additional BMPs 
outside the project limits. BMP 2 would further attenuate the post-development peak flows 
that are generated by its contributing area, thereby reducing the overall post-development 
peak flow. Similarly, additional BMPs identified as potential BMP 4 and 5 in Figure 2 would 
treat equivalent offsite flows from Route 24 that would reduce the overall post-development 
peak flow. 
 
Due to site constraints such as the presence of wetlands and steep slopes, it has been difficult 
to identify BMPs that would mitigate the runoff from the portion of the new Route 24 SB  
ramp tributary to POI 3 – see Figure 2.  As discussed relative to POI 2 above, an alternative 
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to be considered should the design be advanced will be provided BMP’s in the interchange 
area to reduce the overall post-development peak flow. 
 
At this time, hydrologic calculations have not been developed; however, based on our initial 
review of the options above, we are confident that the standard would be met for POI 2.  
Further design development will be necessary to determine the extent to which the standard 
can be met for POI 3. 
 
Standard No. 3 – Recharge:  The intent of Standard 3 is to ensure that the infiltration 
volume of precipitation into the ground under post-development conditions is at least as 
much as the infiltration volume under pre-development conditions. The proposed 
construction of the new Route 24 ramp will result in an increased impervious surface area of 
approximately 0.72 acres, thereby, resulting in a decrease in the volume of rainfall recharging 
to the groundwater under existing conditions.  
 
A review of the NRCS Soil Survey map classified soils within the project area as Scarboro 
mucky loamy fine sand (Hydrologic Group D) and Ninigret fine sandy loam (Hydrologic 
Group B). As part of the drainage analysis, FST assumed Hydrologic Groups B and D within 
the project limits with the goal to coordinate with the project proponent to perform a field 
investigation at selected locations to further determine soil conditions within the project area.  
 
Based on the above referenced soil conditions (i.e. Hydrologic Soil Groups B and D) the 
required recharge volume is approximately 484 cubic feet. Given site constraints such as the 
presence of wetlands, it has been difficult to identify BMPs that would provide groundwater 
recharge in the project area; however, with the implementation of the options mentioned in 
Standard No. 2, we are confident that the proposed stormwater infiltration BMP’s would 
recharge the equivalent of the required stormwater runoff volume for POI 2. 
 
Due to site constraints such as the presence of wetlands and steep slopes, it has been difficult 
to identify BMPs that would provide the required recharge volume from the portion of the 
slip ramp tributary to POI 3 – see Figure 2. 
 
Standard No. 4 – Water Quality: Due to site constraints such as the presence of wetlands, 
proposed BMP devices selected where the construction of the new Route 24 ramp is being 
proposed are limited to the following: 
 
BMP’s:  
Deep Sump/Hooded Catch Basins     25% TSS Removal Rate 
 
The Massachusetts Stormwater Handbook requires the computation of the water quality 
treatment volume for stormwater runoff. The required water quality treatment volume is 
based upon 0.5 inches (1.0-inch if within a Critical Areas, i.e. Zone II) times the total 
impervious area of the post development project site. For the slip ramp portion of the project, 
the required water quality volume is based on 0.5 inches of runoff times the total impervious 
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area of the post development project site. The required water quality volume is 
approximately 1300 cf.  As mentioned above, due to site constraints such as the presence of 
wetlands, it has been difficult to identify BMPs that would meet this requirement; however, 
with the implementation of the options mentioned in Standard No. 2, we are confident that 
the proposed stormwater BMP’s would treat the equivalent of the required water quality 
volume for POI 2. 
 
Due to site constraints such as the presence of wetlands and steep slopes, it has been difficult 
to identify BMPs that would provide the required water quality volume from the portion of 
the new Route 24 ramp tributary to POI 3 – see Figure 2. 
 
Standard No. 5 – Land Uses With Higher Potential Pollutant Loads (LUHPPLs):   
This standard is not applicable due to the fact that the proposed use is not associated with 
higher potential pollutant loads. 
 
Standard No. 6 - Critical Areas:  This standard is not applicable. The stormwater 
discharges are not located within/or near a critical area. 
  
Standard No. 7 – Redevelopments and Other Projects Subject to the Standards only to 
the maximum extent practicable:  The proposed project is not considered a redevelopment 
project per the Massachusetts Stormwater Handbook criteria.  However, it is anticipated that 
the improvements will be considered a limited project under the Massachusetts Wetland 
Protection act and with an objective of meeting the applicable stormwater standards to he 
maximum extent practicable  
 
Standard No. 8 – Construction Period Pollution Prevention and Erosion and 
Sedimentation Control:  A Construction Period Pollution Prevention/Soil Erosion and 
Sediment Control Plan will be developed to address activities associated with proposed 
roadway construction in a manner that minimizes erosion, sediment, debris, and other 
pollutants from contaminating the resource areas and receiving waters.  The installation of 
soil erosion and sediment controls will comply with the Massachusetts Erosion and Sediment 
Control Guidelines for Urban and Suburban Areas (Massachusetts Executive Office of 
Environmental Affairs et. al.; 2003), and all aspects of Standard No. 8.   
 
As the proposed project will involve more than one (1) acre of earth disturbance, a National 
Pollutant Discharge Elimination System (NPDES) Stormwater General Permit for 
construction will be required.  In conjunction with this permit, a project specific Stormwater 
Pollution Prevention Plan (SWPPP) will be generated for construction-related activities.  The 
SWPPP, to be prepared by the contractor prior to construction, will incorporate the soil 
erosion and sediment controls indicated on the project plans provided under separate cover, 
and any other structural and non-structural controls that will or may be used, as appropriate, 
to control erosion/sedimentation within the construction zone.  
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These measures are anticipated to consist of straw/hay bales/compost filter sock, silt fencing, 
check dams, catch basin/storm drain inlet protection, and seeding/mulching, although not all 
of these BMPs necessarily will be implemented.  The SWPPP also will document procedures 
associated with the inspection of erosion/sedimentation controls to ensure that all such 
controls are functioning properly.   
 
To apply for coverage under the EPA General Permit, a ‘Notice of Intent for Stormwater 
Discharges Associated with Construction Activity under an NPDES General Permit’ will be 
filed with the U.S. Environmental Protection Agency (EPA) prior to the commencement of 
construction.  As required, the SWPPP also will be kept at the construction site for review by 
regulatory agency staff.   
 
Standard No. 9 - Operation and Maintenance Plan:  MassDOT is responsible for the 
operation and maintenance of the redevelopment project and proposed safety improvements.  
The schedule for inspection and maintenance will be according to MassDOT’s annual 
maintenance program.  
 
Standard No. 10 – Prohibition of Illicit Discharges:  A ‘No Illicit Discharge Compliance 
Statement’ will be submitted prior to the discharge of any stormwater to post-construction 
BMP’s. 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Bristol County, Massachusetts, Northern Part (MA602)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1 Water 5.6 2.6%

9A Birdsall silt loam, 0 to 3 percent slopes D 13.0 6.1%

30A Raynham silt loam, 0 to 3 percent
slopes

C 8.7 4.1%

43A Scarboro mucky loamy fine sand, 0 to
3 percent slopes

D 29.5 13.9%

70A Ridgebury fine sandy loam, 0 to 3
percent slopes

C 2.1 1.0%

71A Ridgebury fine sandy loam, 0 to 3
percent slopes, extremely stony

C 1.1 0.5%

71B Ridgebury fine sandy loam, 3 to 8
percent slopes, extremely stony

C 12.0 5.6%

230A Unadilla very fine sandy loam, 0 to 3
percent slopes

B 2.7 1.3%

245A Hinckley sandy loam, 0 to 3 percent
slopes

A 5.5 2.6%

255A Windsor loamy sand, 0 to 3 percent
slopes

A 1.1 0.5%

256A Deerfield loamy sand, 0 to 3 percent
slopes

B 2.3 1.1%

258A Amostown fine sandy loam, 0 to 5
percent slopes

C 6.0 2.8%

276A Ninigret fine sandy loam, 0 to 3
percent slopes

B 18.2 8.6%

305B Paxton fine sandy loam, 3 to 8 percent
slopes

C 4.6 2.2%

305C Paxton fine sandy loam, 8 to 15
percent slopes

C 0.2 0.1%

306B Paxton fine sandy loam, 0 to 8 percent
slopes, very stony

C 20.6 9.7%

310B Woodbridge fine sandy loam, 3 to 8
percent slopes

C 3.5 1.6%

311B Woodbridge fine sandy loam, 0 to 8
percent slopes, very stony

C 14.9 7.0%

312B Woodbridge fine sandy loam, 0 to 8
percent slopes, extremely stony

C 31.3 14.8%

602 Urban land 5.4 2.5%

617 Pits - Udorthents complex, gravelly A 4.5 2.1%

656 Udorthents - Urban land complex 19.4 9.1%

Totals for Area of Interest 212.2 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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